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NUTRITIONAL STATUS OF DUTCH CHILDREN IN WARTIME 


Although rations in Holland were in- 
sufficient during the entire German occupa- 
tion, greater difficulties began after 
September, 1944. From that time on babies 
received three quarters of a liter of milk, 
containing 2 per cent butterfat; their sugar 
rations were reduced to no more than 20 g. 
a day. In the beginning of the period from 
September, 1944 to May, 1945 people still 
received some margarine, later on only a 
small quantity of rape oil. The rations of 
potatoes were decreased from 1 kg. a week 
to almost none. Vegetables were difficult 
to get. There was no gas, electricity, or 
coal for cooking, so that it was almost im- 
possible to prepare warm meals even for 
young children. Warm food supplied by 
central kitchens was of poor quality. For 
children over 1 year of age, circumstances 
were still worse, because they received less 
milk, amounting at the time of liberation to 
no more than a quarter of a liter of skimmed 
milk daily. For these children, total protein 
declined to 10 to 15 g. a day, the amount of 
fat from about 30 g. in August, 1944, to 23 g. 
in February, 1945. Carbohydrates were 
reduced to about 100 g.aday. Fortunately 
it was possible to give great numbers of 
children extra food daily. 

It is clear that vitamins were insufficient. 
The quantity of vitamin A, especially for 
children over 1 year of age, was about 70 
1.u.aday. The amount of vitamin B, was 
estimated at 220 micrograms daily in April, 
that of nicotinic acid at4mg. The quantity 
of vitamin C was also low because of the 
lack of potatoes, but when Brussels sprouts 
were available, it was proportionally higher. 
In Rotterdam, 300,000 1.v. of vitamin D, 
were given every six months to nearly all 
children under 4 years of age. 

Besides the lack of food, fuel, clothes, and 


soap, the bad condition of the houses due to 
bombardments and inundations made things 
still worse. The death rate was growing: 
in Rotterdam 70 children under 1 year of 
age died in January, 1945. In May the 
number had increased to 138. In normal 
times the monthly deaths numbered about 
18. For children between 1 and 5 years of 
age the normal death rate was about 10; 
during the last winter this number was about 
50. This high death rate was not caused 
principally by starvation. Bad hygienic 
conditions and lack of hospital beds caused 
high mortality, especially due to diphtheria 
and dysentery. Even well fed children died 
from severe dysentery. 

During the whole starvation period the 
rations for babies were the best obtainable. 
They got enough protein, and the total 
caloric value of their food was sufficient. 
Lack of warm clothing and of bathing facili- 
ties were the greatest difficulties. Only in 
cases where parents deliberately neglected 
their children could starved babies be found. 

For children older than 1 year circum- 
stances were far more difficult. These 
children got only 650 calories daily with 20 g. 
of protein and 6 g. of fat (February, 1945). 
Fortunately most of them got a little extra 
food by the help of special committees. 
Nearly all these children lost weight, and 
although in the beginning their height con- 
tinued to increase, in the last months before 
the liberation this increase also stopped. 
Many of them had skin infections partly due 
to scabies and lice, but skin infections also 
occurred in clean families. The mental con- 
dition of the children remained rather good 
for a long time. Only in younger children 
was mental development retarded. Toward 
the end of the period the older children be- 
came more slow and troublesome, but in 
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none was the slowness of the adult starva- 
tion patients observed. 

Especially during the last months before 
the liberation many children complained of 
pain in the legs, at first only at night, later 
on also by day. The children could walk 
only with difficulty; pressure on the bones 
was painful. As soon as the rations were 
increased this phenomenon disappeared. 
Vitamin B,;, even when given in great 
amounts, had no effect. It was thought 
that the pains were a result of lack of calcium 
in the food, and the x-ray pictures of the 
bones showed a demineralization. The 
quantity of calcium in the serum was low 
(average about 8 mg.). Large amounts of 
vitamin D (300,000 I.v. at one time) had a 
good effect. 

Most of the children had a moderate 
anemia due to lack of iron in the food. Ad- 
ministration of iron was immediately 
effective. 

Although the vitamin C value of the food 
was unusually low, scurvy remained ex- 
tremely rare. In many cases, the vitamin 
C value of the blood was as low as 0.1 or 
0.2 mg. per 100 ml., but there were no symp- 
toms of a beginning scurvy (x-ray picture). 

The only vitamin deficiency which was 
observed in a great number of cases was the 
lack of vitamin A. The total amount of 
vitamin A which children over 1 year of age 
received daily was no more than 70 1.v. in 
February, 1945. The carotene quantity, 
although higher, was also low. A number 
of determinations of vitamin A and carotene 
were made on the blood of children during 
the last month before the liberation, and 
some after that date. The children were 
taken from the starvation policlinics where 
extra food was distributed. There was an 
average carotene value of 42 micrograms 
per 100 ml. of blood. The highest value was 
120 micrograms, the lowest 30 micrograms. 
The blood vitamin A value averaged 19 
1.u. per 100 ml. Many children had no 
vitamin A at all in their blood; on the other 
hand some children had normal values, es- 
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pecially those over 10 years of age. At the 
same time blood carotene and vitamin A 
determinations were made in adults belong- 
ing to the same pdpulation group. Their 
values were only slightly below those for 
unemployed people before the war. 

The first sign of vitamin A deficiency was 
a hyperkeratosis. When there was an 
epithelium defect of the skin the epitheliza- 
tion was very bad. There were many pul- 
monary infections which in x-ray pictures 
showed infiltrations especially around the 
hilus and the lobus inferior. In younger 
children growth was retarded, even in those 
cases where the children got enough food. 
Keratomalacia was never observed, although 
there were children who did not get any 
vitamin A for months and had no vitamin A 
in their blood. (During those months no 
vitamin A was available.) Nearly all the 
children observed were too young to deter- 
mine the dark adaptation. While food 
supplies were still poor, an opportunity arose 
to give a group of children 17,000 1.v. of 
vitamin A daily. This gave remarkable 
results. The vitamin A values became nor- 
mal, the children gained weight, lung infec- 
tions disappeared rapidly, the epithelization 
of wounds became normal, and the hyper- 
keratosis disappeared. 

Another group of children received an 
equal amount of carotene dissolved in rape 
oil. Although the carotene values of their 
blood became rather high there was almost 
no effect upon the vitamin A value—it in- 
creased from 1 to 8 1.v. per 100 ml. All 
signs of vitamin A deficiency remained the 
same. It seems that carotene was not con- 
verted to vitamin A. 

Some weeks after the liberation the same 
treatment was given to two groups of chil- 
dren with a low vitamin A value. One 
group received carotene in rape oil, the 
other received 17,0001.v. of vitamin A. The 
children received sufficient food of good 
quality, although the total amount of fat 
was small and the food contained no im- 
portant sources of vitamin A or carotene. 
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Within one week the children who received 
the vitamin A showed the results of the 
treatment. The signs of vitamin A de- 
ficiency disappeared and the vitamin A 
values in the blood became normal. 

The carotene group also showed improve- 
ment, although not so quickly. The caro- 
tene value of the blood became high and after 
two weeks the average value of vitamin A of 
the blood had increased to 25 1.v. per 100 
ml. It is possible that the difference be- 
tween the reactions of the carotene adminis- 
tration before and after the liberation de- 
pended on some unknown factor which was 
available only in the food received after the 
liberation. It seems that at least in child- 
hood this unknown factor is necessary for 
the splitting of carotene into vitamin A. 
Probably this factor is present in different 
fats and oils. 

Nutritional edema was seldom seen in 
children. In the cases observed bed rest 
and unsalted food were sufficient to cause 
the edema to disappear. The administration 
of vitamin B, had no effect. The albumin 
and globulin values of the blood were deter- 
mined. In most cases the globulin value 
was rather high and the albumin value was 
low, as in cases of nephrosis, but 2 patients 
with nutritional edema showed normal 
values for albumin and globulin. It seems 
that lack of albumin is not the principal 
factor for the existence of nutritional edema. 
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After the liberation most of the starved 
children were immediately able to digest 
normal food. Only the worst cases needed 
special treatment. They received protein 
milk, even when they suffered from diarrhea. 
Some children were treated with a protein 
hydrolysate received from England, which 
could be given by mouth, but it was not 
effective. However, intravenous feeding 
with “capain,’” a papain digest of casein 
and lactalbumin (R. Brinkman, L. D. 
Eerland, L. A. G. Hissink, and J. J. M. 
Vegter, J. Lab. Clin. Med. 30, 1034 (1945)), 
gave good results in some cases. 

Although during seven months the rations 
for children in Holland were extremely low 
(caloric value average 800 calories, protein 
average 25 g., fat average 12 g. daily, with 
low vitamin values) striking deficiency dis- 
eases were seldom seen. Vitamin A was 
the only deficiency which was striking in a 
great number of children. 
decalcification of the bones were prevalent. 
Nearly all children lost weight and were re- 
tarded in growth. Their susceptibility to 
infection increased. At this writing, five 
months after the liberation, this sucepti- 
bility has not yet decreased. 

J.H. P. Jonxis, M.D., 
Children’s Hospital, 
Rotterdam, 

Holland. 
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PRESENT KNOWLEDGE OF CARBOHYDRATE IN NUTRITION 


It would be difficult to plan a diet without 
including a high proportion of carbohydrate. 
The ‘‘staple” foods of most countries, the 
cereal grains, potatoes, and rice, are the 
principal carbohydrate sources, and in gen- 
eral only when these are lacking does a na- 
tion actually face starvation. Usually one- 
half and often more than half of the daily 
caloric intake is supplied by carbohydrate, 
yet this proportion can be varied within 
wide limits. As a result, the carbohydrate 


content of the diet is of great concern to the 
dietitian planning an adequate caloric in- 
take, and this dietary component often 
becomes the principal variant in controlling 
weight gain or loss. 

The separation of growing and consuming 
areas, and the need for a year round source 
of staple foods has led to extensive proc- 
essing, which in turn has decreased our 
supply of the needed vitamins and minerals 
which these foods, in their native state, 
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would have yielded. The wide use of white 
flour, polished rice, and pure sugar, the latter 
as cakes, pies, candy, and soft drinks, are 
prominent examples of our ‘refined foods’’ 
era. In Oriental countries, where rice con- 
stituted such a large part of the dietary, the 
use of polished rice and the incidence of 
beriberi leaves little doubt as to the effect 
of replacing a native product by its refined 
counterpart. In this country, with a greater 
variety of foods, the case against refined 
foods is somewhat less definite. It is ap- 
parent, however, that with an increasing 
proportion of refined foods in the diet, a 
judicious selection must be made of the re- 
maining foods to attain what is considered 
the necessary vitamin and mineral intake. 
Fortification of the refined foods with the 
elements known to be lost has, of course, 
been one corrective measure, but is not 
generally considered to be the ultimate 
solution. 

Certainly one of the most perplexing 
problems in nutrition is its relation to dental 
caries, a problem which seems concerned, at 
least in part, with the use of refined foods 
and the type of carbohydrate consumed. 
The introduction of refined foods into the 
dietary of isolated native populations such 
as the Eskimos or African tribes is unmis- 
takably associated with abrupt rises in the 
incidence of dental caries in these groups, 
but it is still difficult to trace any specific 
nutrient that may be involved. The ex- 
tensive studies of J. D. Boyd and co-workers 
(Nutrition Reviews 2, 35 (1944)) on Amevican 
schoolchildren demonstrate that diet may 
greatly affect the incidence of tooth decay, 
and although no specific carbohydrate was 
implicated, it is of interest that the correc- 
tive diet usually involved a reduction in the 
amount of soluble carbohydrate fed. In 
the cotton rat replacement of the soluble 
sucrose by dextrin greatly reduced the caries 
incidence (J. H. Shaw and co-workers, J. 
Nutrition 28, 333 (1944)). It seems prob- 
able that such an effect is due to differences 
in the acid-producing bacterial flora of the 


NUTRITION REVIEWS 





[April 


mouth as a result of the type of carbohydrate 
available, but an indirect systemic effect 
through a changed intestinal flora is not 
excluded. A marked decrease in the inci- 
dence of caries among Norwegian children 
during the war has been attributed to the 
negligible consumption of white sugar, re- 
fined flour, candy, and soft drinks, while a 
similar finding in England has been ascribed 
to better general nutrition through more 
adequate milk distribution and fortifica- 
tion programs. In both countries the 
decrease in refined foods, candy, and soft 
drinks was accompanied by increased con- 
sumption of unrefined grain products, vege- 
tables, and fish. It is, therefore, difficult to 
decide which of these dietary changes was 
the more responsible for the change in dental 
caries. 

To those investigating the amounts of 
nutrients in foods or the level of vitamins 
and minerals in the body fluids, the question 
continually arises as to the relation of these 
quantities to their functional significance in 
the organism. As with any commodity, its 
value is limited by the function or service 
that it fulfills. With the realization that 
vitamins play a specific role in metabolic 
processes, studies in this direction have 
therefore become basic to nutrition. Since 
carbohydrate is the principal fuel for mus- 
cular activity, and augmented by the fact 
that three of the vitamins (thiamine, niacin, 
and riboflavin) are known to be directly con- 
cerned, the mechanisms of carbohydrate 
metabolism have had a special interest. 

When it is considered that the amount of 
glucose circulating in the blood could supply 
only enough calories for ten to fifteen min- 
utes of normal energy expenditure, and 
that fifty times the amount of carbohydrate 
may be consumed at one time as exists in 
the circulatory blood, it is evident that 
special mechanisms must operate to control 
absorption, storage, and distribution of 
carbohydrate. Intestinal secretions con- 
tain the enzymes necessary to hydrolyze the 
starch, glycogen, dextrin, sucrose, maltose, 

















1946) NUTRITION REVIEWS 101 


and lactose which normally constitute the 
carbohydrate utilized by man. Cellulose 
cannot be utilized, although complex car- 
bohydrates of foods often classified as ‘crude 
fiber” may be partially available (Nutrition 
Reviews 3, 146 (1945)). A controlled and 
limiting rate of intestinal absorption of the 
soluble sugars occurs, apparently as a result 
of the need of phosphorylation prior to 
absorption. A faster rate of fructose ab- 
sorption possibly explains the more rapid 
effect of sucrose in alleviating hypoglycemia 
than the “physiologic’”’ glucose (see Nutri- 
tion Reviews 3, 245 (1945)). Absorbed 
sugars are rapidly stored in the liver and 
muscles in the form of glycogen, and this 
process as well as the reverse formation of 
glucose from glycogen, is controlled by the 
action of several hormones. It is not sur- 
prising, therefore, that liver conditions and 
endocrine disturbances, which are influenced 
greatly by the nutritional status of the 
individual, markedly affect carbohydrate 
metabolism. 

In the actual degradation of carbohydrate 
to produce energy, a preliminary phos- 
phorylation of glucose is necessary. In 
one of the outstanding biochemical advances 
of the past several years, W. H. Price, C. F. 
Cori, and 8. P. Colowick (J. Biol. Chem. 
160, 633 (1945); Nutrition Reviews 4, 7 
(1946)) have shown this process to be regu- 
lated both by the anterior pituitary hormone 
and insulin, thus providing a specific chemi- 
cal basis for diabetes. In the subsequent 
oxidation of triose-phosphate, a combined 
form of niacin, diphosphopyridine nucleo- 
tide, has been found to be an essential 
catalyst, and intimately concerned with this 
catalyst is a function of riboflavin. Ribo- 
flavin has also been found to be associated 
specifically with several enzymes, for exam- 
ple those involved in the metabolism of 
amino acids and xanthine. 

Thiamine plays an exclusive role in the 
metabolism of pyruvic acid, a carbohydrate 


intermediate. It has long been recog- 
nized that pyruvic acid accumulates in 
excessive amounts in the blood and tissues 
during thiamine deficiency, and a measure- 
ment of this blood constituent might, 
therefore, provide the basis for a “‘physio- 
logic’? appraisal of thiamine deficiency. 
Unfortunately the absolute level of pyruvic 
acid in the blood is also influenced by recent 
food intake and physical activity of the 
individual. Careful control of these factors 
is, therefore, necessary before elevated 
pyruvic acid levels can be interpreted as 
due to thiamine deficiency. A simultaneous 
determination of blood lactic acid and 
calculation of a lactic acid to pyruvic acid 
ratio has been suggested as an index of 
deficiency, and the magnitude of the pyruvic 
acid response after glucose administration 
is said to be a more sensitive indicator than 
resting values. An estimation of the carbox- 
ylase activity of red blood cells or other 
tissues has also been recommended as a 
functional test for the adequacy of thiamine 
supplies. Critical levels for these various 
tests have not been definitely established 
since there still remains confusion in inter- 
preting “suboptimal” or ‘“‘subclinical’’ de- 
ficiency. There is also a lack of correlation 
of these levels with clinical and health 
studies. 

The linking of metabolic reactions to 
physiologic processes may provide clues to 
the physician in the search for specific 
physical signs of vitamin deficiency. Thus 
the synthesis of acetylcholine has been 
found dependent on pyruvate oxidation, 
and since the latter requires thiamine, 
specific nerve defects might be expected, 
and of course are found, in thiamine de- 
ficiency. 

Metabolic studies of the type indicated 
offer hope for a true definition of nutritional 
sufficiency, and the prominent place occupied 
by carbohydrates in metabolism certainly 
provides a most fertile field of investigation. 
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L. CASEI FACTOR IN THE TREATMENT OF MACROCYTIC ANEMIAS 


The experimental background indicating 
a role of the Lactobacillus casei group of 
compounds in hematopoiesis in man, and 
the early reports of the effectiveness of a 
synthetic member of this group (synthetic 
L. casei factor) in the treatment of sprue 
and of unspecified macrocytic anemias has 
been reviewed (Nutrition Reviews 4, 11, 15 
(1946)). Additional reports have appeared 
that this same synthetic factor is active in 
the treatment of pernicious anemia and 
pernicious anemia of pregnancy (C. V. 
Moore, O. 8S. Bierbaum, A. D. Welch, and 
L. D. Wright, J. Lab. Clin. Med. 30, 1056 
(1945)). 

Moore and co-workers (loc. cit.) give de- 
tailed case records of 2 patients with Ad- 
disonian pernicious anemia which responded 
to orally administered synthetic L. casei 
factor. The first of these was given 100 mg. 
of the synthetic preparation orally each day 
for ten days. On the third day of therapy 
a sense of well-being and increased appetite 
were experienced and on the following day 
the reticulocytes began to rise, a peak value 
of 40 per cent being attained on the seventh 
day. The erythrocytes increased to slightly 
over 3 million cells per cubic millimeter. 
Since the rise stopped at this point it would 
seem that the total dose of 1 g. of ‘‘folic 
acid”’ was insufficient to produce a complete 
remission. 

The second patient received a daily oral 
dose of 30 mg. for fourteen days. Here 
again, a well pronounced hematopoietic 
effect was observed. This patient had 
leukopenia and thrombocytopenia when 
treatment was initiated. These abnormali- 
ties were also corrected by administration of 
L. casei factor. 

These workers also add another case of 
sprue treated with this material to the 2 
previously reported (W. J. Darby and E. 
Jones, Proc. Soc. Exp. Biol. Med. 60, 259 
(1945)). This case of sprue was treated 
with 20 mg. of L. casei factor given intra- 


venously per day for ten days and then 40 
mg. were injected every other day for an 
additional two weeks. An _ exceptionally 
high reticulocyte response occurred and 
there was definite clinical improvement. 
The rise in erythrocytes and hemoglobin 
was not phenomenal, a fact which might 
have been due to a concomitant iron de- 
ficiency. In the case of macrocytic anemia 
of pregnancy 20 mg. of the synthetic L. casei 
factor given intravenously for nine days was 
followed by a striking hematopoietic effect. 

Another report from the Birmingham 
Nutrition Clinic (C. F. Vilter, T. D. Spies, 
and M. B. Koch, South. Med. J. 38, 781 
(1945)) on ‘‘folie acid’”’ in the treatment of 
macrocytic anemia now classifies a series of 
14 cases which have responded to this 
synthetic material as nutritional macrocytic 
(6), Addisonian pernicious anemia (5), and 
indeterminate (3). It is not stated whether 
these are new cases or a classification of the 
patients previously reported with unspecified 
‘“macrocytic anemia” (Nutrition Reviews 4, 
11 (1946)). Hematologic responses follow- 
ing administration of the synthetic material 
were observed in all three groups of cases. 
The L. casei factor was given orally, intra- 
muscularly, and intravenously. Responses 
followed administration by any of these 
routes. The data seem to indicate a sub- 
maximal stimulus to red cell formation: only 
6 of the 14 cases had final hemoglobin levels 
above 12.0 g. per 100 ml. and one case 
experienced a second reticulocytosis followed 
by a “maximal regeneration’’ when treated 
with Reticulogen after the course of treat- 
ment with L. casei factor. 

A further confirmation of the activity of 
this synthetic material in sprue is provided 
by the preliminary observations on 3 pa- 
tients by T. D. Spies, V. Minnich, and M. 
B. Koch working in conjunction with G. G. 
Lopez and J. A. Menendez in Cuba (South. 
Med. J. 39, 30 (1946)). As in the cases 
reported from Vanderbilt University and 
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Washington University, the administration 
of this substance to persons with sprue was 
followed by convincing clinical and hemato- 
logic remissions. This preliminary paper 
gives no follow-up data on the bone marrow 
changes or laboratory findings other than 
hemoglobin, reticulocytes, and erythrocytes 
and these are recorded through the tenth 
day only. It is noted, however, that the 
stools did not remain normal following 
treatment with this vitamin. 

Further biologic properties of L. casei 
factor have now been described by P. L. 
Day, V. Mims, and J. R. Totter (J. Biol. 
Chem. 161, 45 (1945)). Using a quantity 
of the highly purified L. casei factor de- 
scribed by B. L. Hutchings, E. L. R. Stok- 
stad, N. Bohonos, and N. H. Slobodkin 
(Science 99, 371 (1944)), they have studied 
its effect upon the monkey. Six curative 
tests were carried out upon 4 monkeys and 
the full hematologic data are reported. The 
total dose, generally divided and adminis- 
tered on two or three consecutive days, was 
2.8 to 3.2 mg., given intramuscularly. The 
cytopenic animals showed dramatic improve- 
ment in clinical condition as well as in the 
blood picture. Loss of appetite, mild necro- 
sis of the gums, and severe diarrhea were seen 
in the monkeys when they were used for the 
test, and treatment was followed by the 
prompt return of normal appetite, disap- 
pearance of diarrhea, and regression of the 
gum changes. 

Maximum reticulocyte responses to the 
treatment were noted on the fourth day in 
5 tests and on the seventh day in the re- 
maining test. The reticulocyte response was 
inversely proportional to the initial red cell 
count; it varied from 7.8 per cent in a mon- 
key with 4.0 million erythrocytes per cubic 
millimeter to 47 per cent in a monkey with 
1.5 million per cubic millimeter. All of the 
monkeys were leukopenic at the time of 
test, and exhibited sharp increases in the 
number of circulating white cells following 
treatment. 

A new microbiologic finding was also re- 


ported by the authors. They confirmed the 
finding that the L. casei factor preparation 
is much less active for Streptococcus faecalis 
(0.0021 micrograms per milliliter of medium 
for half maximum stimulation), but observed 
an increase in activity after treatment with 
the rat liver enzyme of V. Mims, J. R. Tot- 
ter, and P. L. Day (J. Biol. Chem. 155, 401 
(1944)), when 0.00009 microgram per milli- 
liter gave half maximum stimulation: a 
twenty-threefold increase in activity. 

From their observations the authors con- 
clude that they have strong evidence for the 
effectiveness of highly purified L. casei factor 
in the treatment of the monkey rendered 
anemic and leukopenic by a vitamin M 
deficient diet, since every criterion applied 
(response of reticulocytes, erythrocytes, 
hemoglobin, total white blood cells and 
granulocytes, and improvement in clinical 
condition) supported this conclusion. As a 
result of this finding and the microbiologic 
data also presented, it appears that under 
appropriate conditions the L. casei factor is 
active for L. casei, S. faecalis, the anemic 
chick, the succinylsulfathiazole treated rat, 
and the vitamin M deficient monkey. 

C. A. Doan, H. E. Wilson, and C.-8. 
Wright (Ohio State Med. J. 42, 139 (1946)) 
have confirmed and amplified the reports 
of Spies, of Darby, and of Moore and their 
associates. The investigators from the Ohio 
State hematology clinic became interested 
in the L. casei factor because of their work 
on the marrow hypoplasia and peripheral 
hemocytopenia induced in monkeys on a 
diet deficient in factors of the vitamin B- 
complex. Niacinamide, thiamine, riboflavin, 
calcium pantothenate, pyridoxine, inositol, 
para-aminobenzoic acid, choline, pimelic 
acid, or glutamine were apparently not indi- 
cated in this condition. When a ‘‘folic acid 
concentrate” became available it was shown 
to relieve the disorder of the blood in mon- 
keys. The present contribution of Doan and 
his colleagues confirms and extends the find- 
ings on synthetic ‘folic acid” (L. casei fac- 
tor). Their main efforts were directed 
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toward (1) establishing the minimal effective 
dose of synthetic ‘‘folic acid’’ in the individ- 
ual patient with macrocytic anemia, (2) fol- 
lowing bone marrow maturation, (3) cor- 
relating the cellular changes with those in 
the peripheral blood using the technic of 
B. C. Houghton and C. A. Doan (Am. J. 
Clin. Path. 11, 144 (1941)), and (4) deter- 
mining whether synthetic ‘‘folic acid” could 
be substituted for liver in persons showing 
persistent intolerance and hypersensitivity 
to various liver extracts. In one patient 
with pernicious anemia in relapse given 
parenteral injections of 2 mg. of “folic acid” 
daily for twenty consecutive days, changes 
in peripheral blood and bone marrow oc- 
curred which qualitatively and quantita- 
tively could not be distinguished from those 
following use of a potent liver preparation. 
There was no secondary reticulocyte rise 
when the dose was raised to 10 mg. daily 
though the improvements continued. 

Three patients who had developed sensi- 
tivity to commercial liver extracts severe 
enough to interdict their use were sub- 
jected to intradermal tests using (1) a 
1:10 dilution of two of the liver extracts to 
which they had exhibited sensitivity, (2) 
a synthetic “folic acid’ solution containing 
1 mg. in 0.1 ml. of salt solution, and (3) a 
control of normal salt solution. They all 
had typical and extreme local reactions to 
the liver extract but none to ‘folic acid”’ 
or saline. These findings were corroborated 
by the use of 20 mg. of ‘‘folic acid” in re- 
peated intravenous injections without reac- 
tion. 
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“Folic acid” did not influence the granulo- 
cytopenia of epidemic influenza or the bone 
marrow or peripheral blood picture in idio- 
pathic hypoplastic or myelophthisic anemias. 
In conclusion these authors believe that in 
the case of “synthetic L. casei factor, it 
becomes increasingly apparent that we are 
dealing with one of the more fundamental 
molecules essential to the normal metabolism 
of all cell types in marrow, and in young, 
actively growing cells and tissues generally.” 

It is premature to attempt to relate this 
new synthetic vitamin to the extrinsic factor 
or the maturating factor. Any final scheme 
of these relationships must account for the 
definite (if submaximal) response of perni- 
cious anemia patients to the parenterally 
administered L. casei factor, the discrepan- 
cies between the effective dosage levels of 
the purer antipernicious anemia preparations 
and the synthetic vitamin, the relatively 
small content of “folic acid’”’ in some active 
antipernicious liver preparations (see C. V. 
Moore et al., loc. cit.), the demonstration that 
brewers’ yeast will produce good therapeutic 
responses in cases of Addisonian anemia if 
given in large enough quantities (M. M. 
Wintrobe, Am. J. Med. Sci. 197, 286 (1939)), 
and the inactivity of some antipernicious 
anemia extracts in the vitamin M deficiency 
syndrome in the monkey (P. L. Day et al., 
J. Exp. Med. 72, 463 (1940)). These rela- 
tionships will probably be clarified as our 
understanding of ‘potential folic acid’ or 
Be conjugate and the enzyme(s) which act 
upon this (or these) factor(s) is increased 
(Nutrition Reviews 4, 15 (1946)). 


CHEMICAL DETERMINATION OF PROTEIN VALUE 


The accepted methods for determining 
the nutritive value of protein in food mate- 
rials have been essentially biologic. Meas- 
urements are made of such properties as the 
digestibility of the substance, the percentage 
of nitrogen retained, the level necessary for 
nitrogen equilibrium, and the growth of 


young animals per unit of nitrogen ingested. 
Most of our ideas on the relative biologic 
value of the common proteins originated in 
experiments of this kind, although chemical 
methods have yielded some tables of 
approximate amino acid composition. 
Chemical methods have not been used in 
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routine evaluations, primarily because there 
were no methods available that were suffi- 
ciently simple for general assay purposes 
and at the same time indicative of the 
complex qualities that distinguish a good 
protein from a poor one. And since the 
various biologic tests are laborious, time- 
consuming, and expensive, the net result 
has been that the nutritive quality of com- 
mercial protein concentrates generally is 
left unevaluated. 

As one would expect, this situation has 
led to a search for chemical indexes that tend 
to parallel biologic value. One of the most 
complete studies is by H. J. Almquist, 
E. L. R. Stokstad, and E. R. Halbrook 
(J. Nutrition 10, 193 (1935)) who attempted 
to correlate the growth rate of chicks fed 
animal protein concentrates with the amount 
of nitrogen in each of four fractions of the 
concentrate: Fraction A = per cent protein 
precipitated by copper sulfate; Fraction B = 
per cent of fraction A not digested by pepsin; 
Fraction C = per cent of A soluble in hot 
water; and Fraction D = per cent of protein 
precipitated by phosphotungstic acid (deter- 
mined on copper sulfate filtrate). The 
fraction precipitated by copper consists 
mainly of intact protein, although some 
peptones, peptides, and amino acids are also 
present. The amount of nitrogen in this 
fraction was found to be decreased by 
processes that allow the extensive decomposi- 
tion of the protein. Material in the portion 
resistant to pepsin digestion, Fraction B, 
is largely denatured protein or keratin-like 
material. The chief component in the 
water soluble portion, Fraction C, is gelatin. 
The phosphotungstic acid, Fraction D, 
consists of peptones, peptides, and amino 
acids not precipitated by copper. 

Chicks fed diets supplemented with the 
various proteins grew at rates that tended to 
parallel the percentage of nitrogen in the 
copper sulfate fraction of the protein fed. 
However, not all the components of the 
copper sulfate precipitate contributed to 
superior growth. This was shown by sub- 


tracting the percentage of indigestible N 
from the total in the copper sulfate fraction, 
and a much better correlation of this fraction 
with growth resulted. The water soluble 
and phosphotungstate fractions C and D 
were assumed to have lower nutritive value 
than the intact protein fraction, and the 
factor of 0.4 of the nutritive value of the 
intact protein was assigned to these fractions. 
Thus, a formula of protein quality index 
was evolved on the basis of the analytical 
results: Protein Quality Index = A — (B + 
.6C) + .4D where A, B, C, and D represent 
the fractions previously described. 

Another attempt to correlate biologic 
value with chemical characteristics was 
made by R. J. Evans and J. L. St. John 
(J. Nutrition 30, 209 (1945)) who found that 
the rate of growth of chicks fed soybean oil 
meals as the test concentrates did not parallel 
the chemical indexes sufficiently to be of 
practical value. The latter workers ob- 
served a range of 84.8 to 89.1 in the pro- 
tein quality indexes of ten heat treated 
soybean oil meals while the growth rate 
ranged from 3.5 to 6.6 g. gain per gram of 
protein fed. For cottonseed oil meals and 
pea meals the protein index as determined 
chemically agreed fairly well with the 
growth data. The ingestion of cottonseed 
meal resulted in poorer gains than were 
obtained with soybean meal (uncooked as 
well as expeller or solvent-extracted soybean 
meals) or with pea meals. 

Evans and St. John then turned their 
attention to fractionating protein con- 
centrates by solvent partition: (a) water 
soluble fraction (albumins and part of the 
globulins), (b) 5 per cent potassium chloride 
soluble fraction (remainder of the globulins), 
(ec) 70 per cent alcohol soluble (prolamines), 
(d) 0.2 per cent potassium hydroxide soluble 
(glutelins), (e) residual protein. The per- 
centage of total N in each of these fractions 
was determined and the values obtained were 
compared with the growth response pre- 
viously observed when these concentrates 
were fed. Similar values for the first three 
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fractions were obtained for all the cooked 
soybean meals. A considerable difference 
was noted between the values for the differ- 
ent meals in the glutelin and residual 
protein fractions. The percentage of glu- 
telin was shown to correlate positively with 
the gains in weight per gram of protein 
consumed, while a negative correlation was 
demonstrated between the residual protein 
and rate of growth. 

However, a high coefficient of correlation 
was not maintained when the glutelin 
values of the uncooked soybean meal were 
compared with the cooked soybean or with 
the values obtained for the pea meals. 
Furthermore, the pea meals, which stimu- 
lated growth to the same degree as the 
soybean products, contained only one-sixth 
as much glutelin as the soybean meals. 
When glutelin was low, a corresponding 
increase in the albumin fraction was ob- 
served. Hence, it does not appear that 
nutritive value in terms of growth per- 
formance can be predicted from the amount 
of glutelin present. 

Another problem investigated by Evans 
and St. John dealt with the percentage of 
the total nitrogen in the five fractions of 
soybean meal before and after heat treat- 
ment. Little change was noted in the 
globulin or prolamine fraction, but marked 
differences were noted in the albumin, 
glutelin, and residual protein fractions. 
When the soybean meal was autoclaved for 
only five minutes at 121°C., the amount of 
glutelin increased from 6 to 20 per cent, the 
albumin dropped from 76 to 50 per cent, 
and the residual protein increased from 
9 to 22 per cent. These trends continued 
with longer heating periods and were 
dependent on the presence of moisture. 
It is well known that rats fed heated soy- 
beans grow much better than rats fed raw 
soybeans, and the beneficial effects of 
heating have been ascribed to an increased 
availability of the sulfur amino acids, 
cystine and methionine. The authors point 


out however that no differences were ob- 
cystine and methionine 


served in the 
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contents of the soybean meals tested by 
them. Other workers (Nutrition Reviews 3, 
238 (1945)) have shown that by the gun- 
explosion process involving moderate heat 
treatments, an increase in biologic avail- 
ability of soybean protein resulted, but that 
on more drastic treatment an _ inferior 
product was obtained. Thus, the degree 
of heat treatment is a critical factor in 
improving the protein quality of soybeans. 
It may be that the inactivation of a trypsin 
inhibitor present in soybeans by heat treat- 
ment (W. E. Ham and R. M. Sandstedt, 
J. Biol. Chem. 154, 505 (1944)) is one reason 
why heat treatment improves the nutritive 
value of soybean protein. 

The work of Evans and St. John focuses 
attention on many of the difficulties involved 
in correlating chemical tests with the 
biologic response of protein concentrates 
when fed to test animals. The application 
of these chemical tests is limited often to 
only a few natural materials. Furthermore, 
different species do not necessarily respond 
similarly to a given protein concentrate. 
Thus it is well known that the chick requires 
appreciable amounts of glycine and arginine 
in the diet, while these amino acids are not 
required by the rat for growth. Accord- 
ingly a protein low in these amino acids may 
give an excellent performance with the rat 
as the test animal, and a rather poor per- 
formance with the chick. 

Nevertheless the search for a more precise 
and applicable chemical test for predicting 
the nutritive value of proteins should be 
continued. The renewed interest in pro- 
teins in nutrition, and in particular the 
development of more sensitive and precise 
methods for determining certain critical 
amino acids may ultimately furnish the basis 
for predicting the nutritive value of protein 
concentrates. But until that is established, 
the number of grams gained per gram of 
protein and the ability of a given protein to 
maintain nitrogen equilibrium remain the 
best criteria for evaluating the nutritive 
value of proteins. 
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COLOR TESTS FOR VITAMIN A 


Color tests for vitamin A have received 
constant attention during the last twenty 
years. Actually a test used as long as sixty 
years ago in determining the quality of cod 
liver oils appears to have depended upon the 
vitamin A present in the oil. In its later 
form this test was described in the U. S. 
Pharmacopeia X (1926) under “Cod Liver 
... Tests for identity and purity,” and con- 
sisted of dissolving 1 drop of cod liver oil in 
1 ml. of chloroform, and shaking the solution 
with 1 drop of sulfuric acid. The solution 
should acquire a violet-red tint, gradually 
changing to reddish brown. That vitamin A 
behaved in this way was established by J. 
C. Drummond and A. F. Watson (Analyst 
47, 341 (1922)) who showed that the 
chromogen of the reaction was present in the 
livers of 21 species of animals examined, 
and that it was absent from the livers of pigs 
maintained on a vitamin A free ration. 
When the diet of the pigs was rich in vitamin 
A, a good reaction was observed with the 
liver fat and a slight one with the body fat. 
Cod liver oils showed the reaction at greater 
dilutions, the greater the growth promoting 
activity of the oils; they also lost both 
growth promoting and chromogenic powers 
when heated and aerated. 

Later it was shown by O. Rosenheim and 
J. C. Drummond (Biochem. J. 19, 753 
(1925)) that in this reaction the sulfuric acid 
could be replaced by a number of other 
reagents, of which arsenic trichloride gave a 
bright blue color and was judged to be the 
best. With 1 ml. of arsenic trichloride, 
0.05 mg. of a Newfoundland cod liver oil 
gave a detectable color. The chromogen, 
like the vitamin A activity, was concen- 
trated in that part of the unsaponifiable 
matter which was not precipitated by 
digitoxin. 

In 1926 F. H. Carr and E. A. Price 
(Biochem. J. 20, 497 (1926)) introduced the 
reagent which has been most widely used—a 
concentrated solution of antimony trichloride 
in chloroform. During the next few years 


studies of the reaction of oils with this 
solution established the fact that the con- 
centration of chromogen is correlated with 
the vitamin A potency of an oil, and that 
the correlation is similar to that of the 
intensity of absorption at 3280 A wave- 
length, which measurement affords the other 
most widely applied physicochemical method 
for estimating vitamin A. This conclusion 
was firmly established by the study of K. H. 
Coward, F. J. Dyer, R. A. Morton, and 
J. H. Gaddum (/bid. 25, 1102 (1931)), who 
carried out both bioassays and _ physico- 
chemical measurements upon a series of 
fish liver oils and concentrates. The follow- 
ing year an excellent review of the position 
of the color test was given by A. L. Bach- 
arach and E. L. Smith (Analyst 59, 70 
(1934)). 

From then on, the so-called Carr-Price 
reagent has been widely used, and has 
proved useful for the 
vitamin A. Nevertheless this reagent has 
serious disadvantages which have caused 
investigators to seek new and better re- 
agents. It is corrosive, poisonous, and 
hygroscopic, which make it unstable and 
unpleasant to handle. The color which it 
produces with vitamin A, an intense blue 
absorbing maximally at about 6200 A, is 
unstable and begins to fade within seconds 
of its formation, making its quantitative 
determination difficult. The intensity of 
the color produced is also decreased by the 
presence of various inhibitory substances 
(R. E. Corbet, H. H. Geisinger, and H. N. 
Holmes, J. Biol. Chem. 100, 657 (1933): 
A. Emmerie, Rec. Trav. Chim., Pays-Bas 
57, 776 (1938)). The chief inhibitors 
appear to be unsaturated fatty acids which 
can be easily removed by saponification and 
subsequent extraction of the vitamin A by a 
suitable solvent. 

Another disadvantage of the Carr-Price 
reagent is that it gives rise to a blue color 
with carotene also. T. Moore (Biochem. J. 
24, 692 (1930)) showed however, that by 
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measuring the depth of the yellow color of a 
solution of carotene before adding the 
Carr-Price reagent, and the intensity of the 
blue color produced afterward, carotene and 
vitamin A could be distinguished. A satis- 
factory laboratory procedure for distinguish- 
ing these components quantitatively has 
been developed by W. J. Dann and K. A. 
Evelyn (Biochem. J. 32, 1008 (1938)). The 
Carr-Price reagent also produces blue colors 
with a number of other substances related to 
vitamin A, including vitamin A., anhydro- 
vitamin A, subvitamin A, and kitol. 

Despite these disadvantages the Carr- 
Price reaction has held an important place 
in the estimation of vitamin A, although it 
has been overshadowed in recent years by 
measurement of the ultraviolet absorption 
spectrum. The color test perhaps deserves 
more exploitation than it has received, and 
the suggestion has been made in recent years 
by B. L. Oser, D. Melnick, and M. Pader 
(Ind. Eng. Chem. (Anal. Ed.) 15, 724 (1943)) 
that the Carr-Price method may yield more 
accurate results than the ultraviolet absorp- 
tion method when applied to foods. These 
authors have emphasized that if the absorp- 
tion spectrum of an oil fraction is grossly 
different from that of vitamin A (as was true 
of the unsaponifiable matter derived from a 
number of foods), then the ultraviolet 
absorption method is almost certain to give 
serious errors, owing to the presence of 
‘Grrelevant” absorption at 3280 A. They 
also recommend the use of an “internal 
standard” in the color test, which they feel 
compensates for the presence of inhibitors, 
extraneous color, temperature effects, vari- 
ations in the reagent, and turbidity due to 
traces of water. There is no conclusive 
evidence however that natural oils and foods 
contain inhibitors other than those which 
can be separated by saponification. 

Various modifications of the Carr-Price 
reaction have been suggested. The addition 
of a little acetic anhydride to prevent the 
appearance of turbidity due to moisture in 
the solutions, the addition of specific inhib- 
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itors to alter qualitatively the absorption 
spectrum of the blue color produced, and 
heating the reagents in the presence of 
phenols to produce a more stable color all 
have been proposed, but have not been 
widely accepted. The simple solution of 
antimony trichloride in chloroform has 
remained far more widely used than any 
modified form of the reagent. 

Reagents other than those already men- 
tioned fall into two principal types: metallic 


chlorides and ‘‘acid earths.”” K. Takahashi, 
Z. Nakamiya, K. Kawakami, and T. 


Kitasato (Sci. Papers, Inst. Phys. Chem. 
Res. Tokyo 3, 81 (1925)) produced a potent 
concentrate of vitamin A and found that its 
benzol solution gave a bright blue color with 
fuller’s earth. K. Takeda (see Chem. Absir. 
25, 4587 (1931)) compared thirty-six differ- 
ent color tests for vitamin A and concluded 
that the most reliable reagents were arsenic 
chloride, antimony chloride, kaolin, and 
fuller’s earth. The acid earths have re- 
cently received renewed attention. A. Low- 
man (Science 101, 183 (1945)) has suggested 
a method of making the reaction with 
superfiltrol quantitative, but has given no 
data on its sensitivity or precision. P. 
Meunier e¢ al. in France (quoted by L. 
Zechmeister and A. Sandoval, Jbid. 101, 585 
(1945)) also investigated the acid earth 
reaction and dealt with the theory of the 
color production. 

A further suggestion for a new reagent for 
colorimetric estimation of vitamin A comes 
from A. E. Sobel and H. Werbin (J. Biol. 
Chem. 159, 681 (1945)) who have introduced 
glycerol 1,3-dichlorohydrin (GDH). This 
reagent has the advantages of stability and 
of giving rise to a stable color which can be 
measured at any time between two and ten 
minutes after the reagent has been mixed 
with the test material. On mixing GDH 
with a solution of vitamin A in chloroform, a 
blue color appears at once and changes 
rapidly to a more stable color “resembling a 
dilute solution of potassium permanganate.” 














The absorption maximum of this final color 
is at 5500 A, and the intensity of absorption 
at the maximum is about one-quarter that 
of the antimony trichloride blue color. 
This however is no serious disadvantage 
since small quantities can still be detected. 
The color produced obeys Beer’s law up to a 
concentration of about 1.5 micrograms of 
vitamin A per milliliter. Carotene inter- 
feres and can be corrected for in the same 
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manner as in the Carr-Price test. It is 
claimed that the GDH reaction has the same 
advantages over the ultraviolet absorption 
method as does the Carr-Price reaction, 
but the relative values of the tests cannot be 
finally decided until the behavior of vitamin 
Ao, subvitamin A, anhydrovitamin A, kitol, 
and other substances related to vitamin A in 
each of the three tests has been fully 
determined. 


HEMOGLOBIN AND PLASMA PROTEIN PRODUCTION AND THE ROLE OF IRON 


Workers at the University of Rochester 
School of Medicine (F. 8. Robscheit-Robbins, 
L. L. Miller, and G. H. Whipple, J. Ezp. 
Med. 82, 311 (1945)) are concerned with 
defining the ceiling for plasma protein 
production or hemoglobin output or both 
in the healthy dog. They carried out a 
study in the manner now thoroughly familiar 
to those who have followed the investigations 
in Whipple’s laboratory. The stimulus of 
withdrawal of blood or of plasmapheresis 
was used to force maximal response in the 
production of hemoglobin and plasma pro- 
tein. In some animals both anemia and 
hypoproteinemia were produced. There is, 
of course, a limit in the extent to which 
these stimuli, particularly that to hemo- 
globin production, can be forced. Thus, the 
investigators could not safely reduce the 
hemoglobin level below 7 or 8 g. per cent. 
The diet of the animals included excellent 
quality protein (liver and beef) plus iron 
(600 to 800 mg. per day). 

Under these conditions the maximal out- 
put ceiling for hemoglobin in anemia due to 
blood loss was about 60 g. per week. Fer- 
rous and ferric salts were equally effective in 
favoring hemoglobin production, an observa- 
tion of particular interest since in man the 
ferrous iron is more readily absorbed. It 
was also observed that when iron was given 
intravenously, the ceiling output was raised 
50 per cent higher. This suggests that iron 
absorption was a limiting factor. This 


finding limits the view that iron absorption 
is correlated with need, and emphasizes 
how little is known about the metabolism of 
this important mineral. 

The maximal output for hemoglobin plus 
plasma protein in dogs depleted in both was 
120 to 130 g. per week, and when iron was 
given intravenously it sometimes rose to 
140 to 160 g. per week. Maximal output for 
plasma protein alone in hypoproteinemia 
due to plasmapheresis reached 60 to 70 g. 
per week. The investigators do not regard 
this as the true ceiling, however, for they 
were unable to remove the new plasma 
protein as fast as it was formed, and hypo- 
proteinemia was not maintained in the face 
of a rich protein diet intake. The evidence 
presented by Whipple and associates sug- 
gests that the protein circulating pool 
contributes to the accretion of tissue protein 
in animals in which a positive nitrogen 
balance is found and weight gain occurs. 
The turnover of plasma protein is probably 
much larger than is measured by the plasma 
protein removed, for the protein found in the 
plasma represents a phase en route to the 
production of new hemoglobin and tissue 
protein. 

The data showed that maximal figures for 
hemoglobin production in anemia produced 
by blood loss ran close to 1 g. of hemoglobin 
per kilogram per day. Maximal figures for 
new hemoglobin plus plasma protein produc- 
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tion in anemia and hypoproteinemia using 
iron given intravenously reached as high as 
1.5 g. blood protein per kilogram per day. 
The actual maximal plasma protein produc- 
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tion equaled about 1 g. per kilogram per 
day but the true production ceiling, as 
indicated above, could not be discovered by 
this technic. 


VITAMIN INHIBITORS 


The subject of vitamin inhibitors has 
been dealt with on several occasions in this 
journal (Nutrition Reviews 2, 59, 102, 320 
(1944); 3, 36 (1945)), but interest in these 
compounds continues and new inhibitors 
are being announced. G. A. Emerson, E. 
Wurtz, and O. H. Johnson (J. Biol. Chem. 
160, 165 (1945)) studied the biologic effect 
of galactoflavin, which is an analogue of 
riboflavin differing only in that the ribityl 
group has been replaced by the dulcityl 
group. Galactoflavin is a derivative of 
galactose in the same way that riboflavin 
is a derivative of ribose. 

When galactoflavin was fed to rats on a 
riboflavin free diet at a level of 1.08 mg. 
daily it almost completely prevented growth, 
while the control rats grew approximately a 
half a gram perday. When the galactoflavin 
dose was doubled, only one third of the 9 
rats tested survived the twenty-eight day 
experimental period. When the rats re- 
ceived 10, 40, 120, or 200 micrograms of 
riboflavin daily, a dose of 2.16 mg. galacto- 
flavin decreased the growth rate by 87, 74, 
29, and 21 per cent respectively. The 
severe inhibition of growth when the ribo- 
flavin intake was 10 or 40 micrograms was 
largely, but not completely, prevented 
by the higher intakes of riboflavin. 

(;. A. Emerson and P. L. Southwick (J. 
Biol. Chem. 160, 169 (1945)) have examined 
the effects of feeding the 2-n-butyl homo- 
logue of thiamine to rats. This compound 


differs from thiamine only in having the 
n-butyl group substituted for the methyl 
group attached to the pyrimidine nucleus. 
When 2.8 mg. of this compound were given 
daily to rats on a low thiamine diet, the 
survival time of the rats was decreased. 
When the same amount was given to rats 


also, receiving 5 micrograms of thiamine 
daily, the average growth was 37 g. in fifty 
days, compared with 117 g. for the controls. 
None of the controls developed polyneuritis, 
but all the rats given the homologue of 
thiamine developed polyneuritic signs. The 
effects of the n-butyl homologue were 
overcome, except for some depression of 
growth rate, by feeding an excess (50 
micrograms daily) of thiamine. 

E. E. Snell and W. Shive (J. Biol. Chem. 
158, 551 (1945)) have studied growth inhibi- 
tion by analogues of pantothenic acid. 
dl-N-pantoylethylamine and dl-N-pantoy]l- 
n-propylamine were shown to inhibit the 
growth of Leuconostoc mesenteroides P-60; 
the n-propylamide was twice as powerful an 
inhibitor as the ethylamide, but the action 
of both was overcome by an excess of 
pantothenic acid in the medium. In a later 
paper (Jbid. 160, 287 (1945)) these authors 
have reported the action of additional 
alkylamides of the same type. Ten such 
alkylamides, and dl-pantothenyl alcohol, 
dl-pantotheno-nitrile, and dl-pantothenyl- 
amine, were all prepared and tested on L. 
mesenteroides. All the compounds used 
appeared to inhibit growth by competing 


-With pantothenic acid. 


Six of the compounds were further tested 
on Lactobacillus arabinosus and L. casei 
and the relative potencies of the compounds 
were found to differ markedly for the differ- 
ent organisms. Thus dl-pantothenyl alcohol 
was a more effective inhibitor than any of 
the alkylamides for L. mesenteroides, but 
not for the other two species. At present 
no over-all generalization of the relation of 
inhibitory power to chemical structure seems 
evident. 
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THE FORMS OF VITAMIN B, 


The discovery of ‘“‘pseudopyridoxine”’ and 
the recognition that the pseudopyridoxine 
effect is due to the existence and vitamin 
activity of pyridoxal and pyridoxamine 
(Nutrition Reviews 3, 63, 72 (1945)) has 
complicated our knowledge of vitamin Beg. 
Since the relative activities of the three 
compounds are different in different species, 


the development of differential methods for 


their estimation has become an important 
problem. 

M. Hochberg, D. Melnick, and B. L. 
Oser (J. Biol. Chem. 155, 119 (1944)) 
showed that pyridoxine is not the only 
compound present in natural materials 
which possesses vitamin B, activity for the 
rat and for microorganisms. In some 
materials pyridoxine accounted for almost 
all of the vitamin B, activity, but in others it 
accounted for only a small fraction of the 
total activity. E. E. Snell (Jbid. 1657, 
491 (1945)) employed differential micro- 
biologic assays to demonstrate that pyridoxal 
and pyridoxamine account for a large part 
of the activity of certain natural materials. 
E. E. Snell and A. N. Rannefeld (Ibid. 
157, 475 (1945)) showed that, within the 
limits of error of the bioassay, pyridoxine, 
pyridoxal, and pyridoxamine are equally 
active for the rat. D. Melnick, M. Hoch- 
berg, H. W. Himes, and B. L. Oser (J. Biol. 
Chem. 160, 1 (1945)) point out that most 
assays, whether chemical or biologic, for the 
estimation of vitamin Be. were carried out 
before the recognition of the different forms 
of vitamin B,, and that pyridoxine has 
lately been used as the reference standard, 
so that the results may need reinterpreta- 
tion. They have also carried out physical, 
chemical, microbiologic, and biologic meas- 
urements upon pure solutions and extracts 
of biologic materials in an attempt to lay the 
foundation for the separate assay of the 
different forms of vitamin Bs, in natural 
mixtures. 

Spectrophotometric studies were made on 
pure solutions at pH 2.1, pH 6.75, and pH 


10.2. At pH 2.1 all three compounds 
showed a single band with maximum 
absorption near 2900 A; pyridoxine and 
pyridoxal gave almost identical curves, 
pyridoxine showed the maximum absorption 
at a slightly longer wavelength, and the 
extinction coefficient was a little lower. 
At the lower acidities each compound 
showed two maxima in the ultraviolet, and 
pyridoxal was somewhat different from the 
other two compounds. It is doubtful 
whether the small differences observed could 
be applied to analyzing natural materials. 
It was shown that three different degrees of 
acid hydrolysis caused small but definite 
changes in the extinction coefficients of all 
three compounds, but there was no evidence 
of extensive destruction of these compounds 
by acid. 

The chemical method for pyridoxine 
devised by Hochberg, Melnick, and Oser 
(loc. cit.) was applied without modification 
to the other two compounds; pyridoxal 
gave about 16 per cent as much color as 
pyridoxine, while pyridoxamine gave 31 
per cent as much. A suitable modification 
was devised by reducing the pH of the 
solution and extending the time of reaction 
so that pyridoxine could be estimated 
without interference by pyridoxal and 
pyridoxamine. 

Microbiologic studies were made using 


Saccharomyces cerivisiae and S. carls- 
bergensis as the test organisms. The con- 


ditions of hydrolysis required to liberate 
vitamin B, from its combinations in natural 
materials did not destroy any of the three 
compounds. The authors offer evidence 
however that pyridoxine, pyridoxal, and 
pyridoxamine may not be the only active 
vitamin Bs compounds to be found in 
natural products. carlsber- 
gensis for the assay, a mild hydrolysis of 
rice bran concentrate yielded much lower 


Employing 8. 


values than a more vigorous hydrolysis, while 
with a yeast sample the vigorous hydrolysis 
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gave much lower results. It is therefore 
believed that yeast contains a labile vitamin 
Bs compound which does not behave like 
any of the three known compounds. The 
chemical method for pyridoxine, as applied 
to yeast, accounts for only a small part of the 
activity as measured by microbiologic or 
biologic methods. 


[April 


A standard method of hydrolysis of 
natural products cannot as yet be offered. 
The possible occurrence of a new compound 
complicates the differential assay technic 
of the three known vitamin Bs compounds, 
since it has been assumed that pyridoxine, 
pyridoxal, and pyridoxamine are the only 
members of the complex. 


DAIRY PRODUCTS IN THE ARMY RATION 


As pointed out by Colonel R. A. Isker 
(Military Surgeon 97, 277 (1945)) the 
problems of supplying our armies in the field 
have been totally different in World War II 
from those in any previous war. In the 
Revolutionary War and in the Civil War, 
supply lines were short and the armies lived 
to a great extent off the countryside. 
During the Spanish-American War and 
World War I, it became more necessary to 
move large amounts of subsistence supplies 
to distant points and the preservation of 
foods became an important item. In World 
War II problems of much greater complexity 
were encountered. It has been necessary to 
store and serve food in every corner of the 
world and under every condition of climate 
from the tropical to the arctic. Despite 
these conditions the Quartermaster Corps 
has attempted to supply the soldier in the 
field, except in actual combat zones, with 
the equivalent, in some form, of 12 ounces of 
fluid milk per man per day. 

With changing conditions the form in 
which milk and other dairy products have 
been supplied has necessarily changed. 
The Civil War has been called “the father 
of the condensed milk industry” and World 
War I “the father of the evaporated milk 
industry.”’ World War II may similarly be 
designated “the father of the dried milk 
industry.”” In addition to dried milk in 


various forms, frozen milk has made its 
appearance and other dairy products have 
been suitably processed and blended to 


withstand the effects of extreme climatic 
conditions. 

Three general types of rations have been 
supplied to our soldiers: The A Ration, the 
B Ration, and combat rations, such as the 
K Ration and the 10-in-l1. Colonel Isker 
reported the yearly per capita consumption 
of dairy products by troops in training 
(A Ration) as 91.25 quarts of milk, more than 
74.5 pounds of evaporated milk, over 25.5 
pounds of butter, approximately 9.5 pounds 
of cheese, and 2.7 gallons of ice cream. 
The procurement of this amount of fluid 
milk has been difficult since the army popula- 
tion is concentrated in small areas, and camps 
are frequently located in communities where 
dairy products are not normally available. 
It has been necessary to broaden the stand- 
ards for fluid milk and, at times, to ship 
bottled or bulk milk over great distances. 
Only when this was impossible has recon- 
stituted milk been used. Virtually all mess 
cooking was done with either milk powder or 
evaporated milk. It is reported that refrig- 
eration is available in almost every Army 
camp in the United States and that the 
handling of dairy products other than fluid 
milk presented no great problem in this 
country. In overseas messes however all 
dairy products have lost their familiar form. 
Fluid milk is replaced by milk powder, ice 
cream is made from ice cream mix, butter is 
replaced by Army Spread, and natural 
cheese is replaced by canned process cheese 
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or at times by dehydrated cheese. Evapo- 
rated milk is used widely. 

The B Ration varies widely depending 
on the theater of operations. The issue of 
dairy products in this ration varies in kind 
and amount but is the equivalent of 12 
ounces of fluid milk per man per day, in 
addition to butter or other spread. On the 
average the yearly per capita issue of dairy 
products in the B Ration is 112 pounds of 
evaporated milk, 17 pounds of butter or 
preserved butter, 12.3 pounds of cheese or 
process cheese, and 18.25 pounds of dry 
whole milk. When refrigeration and refrig- 
erated shipping are available, fresh butter 
and natural cheeses are used. Lacking 
proper refrigeration facilities, Army Spread 
and tinned process cheese are substituted. 

Even in combat rations, dairy products 
have played an important role. In the K 
Ration there is process cheese or cheese 
spread; in. the 10-in-1 Ration there are 
evaporated milk, preserved butter, and 
process cheese. 

Army Spread, a development of the war, 
is a combination of fresh creamery butter, 
cheese curd, and nonfat dry milk solids with 
emulsifying agents, enriched with vitamin 
A. It neither looks nor tastes likes butter 
but it dees not melt. It is stable in almost 
every temperate or tropical climate and it 
has a pleasant flavor. The process cheese, 
in order to enhance its keeping qualities, is 
subjected to a higher than normal processing 
temperature. In the Navy the Mechanical 
Cow is used to produce two acceptable 
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products: a reconstituted milk from dry 
whole milk or a recombined milk from 
skimmed milk solids and butter. Frozen 
milk has been supplied to hospital ships 
which have adequate refrigerating facilities, 
and, when stored and thawed properly, 
furnishes an excellent product. The ice 
cream mix has proved to be a distinct 
achievement and has permitted the serving 
of ice cream to soldiers in the field. The 
quality is in some instances superior to that 
of the ice cream supplied on the domestic 
market. A mobile freezer has been de- 
veloped which is compact and can be 
operated on the voltage supplied by most 
mobile generators. 

The dairy industry has expanded greatiy 
to meet wartime requirements. The produc- 
tion of evaporated milk has doubled, that of 
whole milk powder has increased tenfold, 
and fluid milk and ice cream production 
facilities have been strained. Army Spread, 
not known before the war, has been produced 
by millions of cans, processing of cheese has 
been greatly modified and improved, and 
the production of ice cream mix has in- 
creased from almost nothing to the point 
where it is a mass production item. The 
development of new products to meet 
emergency conditions and the processing 
and distribution of such enormous quantities 
of dairy products are accomplishments of 
which the dairy industry and the Quarter- 
master Corps of the Army may well be 
proud. 


MICROBIOLOGIC ESTIMATION OF THE ESSENTIAL AMINO ACIDS 


The current interest in microbiologic 
methods for the estimation of the amino 
acids (Nutrition Reviews 2, 154 (1944); 
3, 304 (1945)) continues to expand. The 
reviews cited have dealt with the influence 
of these new methods in reviving interest 
in the field of amino acids and proteins 
in nutrition, and with some precautions 


that must be observed in using these new 
methods. J. L. Stokes and M. Gunness 
(J. Biol. Chem. 157, 651 (1945)) have re- 
viewed briefly the literature on the estima- 
tion of the amino acids by microbiologic 
methods. It was already known that Lacto- 
bacillus casei and L. arabinosus respond 
quantitatively to arginine, isoleucine, 
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leucine, methionine, phenylalanine, threo- 
nine, tryptoplane, valine, glutamic acid, 
tyrosine, and cystine, but give irregular 
results with serine, aspartic acid, and 
lysine. Neither organism requires _histi- 
dine, proline, hydroxyproline, norleucine, 
glycine, or alanine for growth. Stokes and 
Gunness therefore investigated the amino 
acid requirements of other Lactobacilli with 
a view to finding a species which could be 
used for the assay of those amino acids 
which cannot be satisfactorily measured 
with L. casei or L. arabinosus. Among 
those examined was Lactobacillus delbriickii, 
and specific assays for the determination of 
aspartic acid and serine in purified protein 
solutions were developed by employing this 
species. 

Since the appearance of this paper, a 
method for lysine has been described by M. 
S. Dunn et al. (J. Biol. Chem. 166, 715 
(1944)), and additional methods for trypto- 
phane and glutamic acid have _ been 
developed (J. G. Wooley and W. H. Sebrell, 
Ibid. 157, 141 (1945); J. C. Lewis and H. 8S. 
Olcott, Ibid. 157, 265 (1945); C. M. Lyman, 
K. A. Kuiken, L. Blotter, and F. Hale, 
Ibid. 167, 395 (1945)). With the exception 
of leucine, isoleucine, valine, and trypto- 
phane, microbiologic methods for estimating 
the nutritionally essential amino acids 
have not been developed and shown to be 
applicable to meats, cereals, and other 
natural foodstuffs. F. J. Ryan and UL. 
Brand (Ibid. 164, 161 (1944)) have de- 
veloped a method for leucine; K. A. Kuiken 
et al. (Ibid. 161, 615 (1943)) give methods 
for leucine, isoleucine, and _ valine; 
B. 8S. Schweigert, J. M. MelIntire, C. A. 
Elvehjem, and F. M. Strong (Ibid. 155, 
183 (1944)) describe methods for valine and 
leucine; and methods for tryptophane have 
been developed by Wooley and Sebrell (loc. 
cit.) and by R. D. Greene and A. Black 
(Ibid. 155, 1 (1944)). 

J. L. Stokes, M. Gunness, I. M. Dwyer, 
and M. C. Caswell (J. Biol. Chem. 160, 
35 (1945)) have made a notable advance in 
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the technology of the essential amino acid 
assay by introducing a uniform assay for the 
estimation of all ten compounds. Although 
a single basal medium is used, two micro- 
organisms are employed: L. delbriickii for 
the estimation of phenylalanine, and Strepto- 
coccus faecalis for estimating the other nine 
amino acids. The use of two micro- 
organisms was necessitated by the fact that 
S. faecalis can synthesize sufficient phenyl- 
alanine for partial growth only. 

The complete basal medium is a compli- 
cated one, containing thirty-eight pure 
components and a preparation of ‘“‘folic 
acid,”’ which could presumably now be used 
in pure form. In addition to glucose, 
sodium acetate, salts, vitamins, and purines, 
the medium contains twenty amino acids. 
It is adapted for the estimation of each of 
the nutritionally essential amino acids by 
omitting that amino acid from the full list. 
The dl form of each of the essential amino 
acids (except histidine, which was not 
tested) was just half as active as the 1 
isomer, indicating inactivity of the d 
isomer. 

Samples are prepared for assay by auto- 
claving with hydrochloric acid in sealed 
ampoules for ten hours at 15 pounds 
pressure; an additional portion of the 
sample must also be hydrolyzed with alkali 
for determination of the tryptophane. Ex- 
perimental data indicate that no destruction 
of the amino acids occurs within ten hours 
of autoclaving. It is claimed that a com- 
plete analysis can be made with 1.5 g. or 
less of sample, and that one experienced 
worker can by the technic described assay 
six proteins for all the essential amino 
acids in little more than a week. The 
growth of the bacteria is measured after 
forty hours incubation by titrating the acid 
liberated with dilute alkali. For the dif- 
ferent amino acids, half maximum growth 
is produced by amounts varying approxi- 
mately from 4 to 50 micrograms per assay 
tube. 
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The proposed method for each of the 
amino acids satisfies the usual criteria of 
reliability. The result of the assay is inde- 
pendent of the amount of sample assayed, 
the results are reproducible, satisfactory 
recoveries are obtained, and most com- 
pounds related to the amino acids do not 
replace them. 

Complete analyses for the essential amino 
acids are reported on six purified proteins 
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and thirteen foods or feedstuffs. It is 
noted that the agreement of the results 
with those of the more recent chemical 
assays is good, except for methionine. 
Methionine figures by the microbiologic 
assay were consistently lower than those 
from chemical methods, leading the authors 
to suggest that the higher chemical values 
may include substances other than methi- 
onine. 


DENTAL CARIES IN THE RHESUS MONKEY 


Monkeys have been used much less 
frequently than rodents in dental caries 
investigations, despite the developmental 
and structural similarities between monkey 
and human teeth. The suitability of 
monkeys for this type of research has been 
questioned because of the low susceptibility 
to dental caries reported by various workers 
and the high cost of maintaining monkeys 
for long periods. A. H. Schultz (Am. J. 
Phys. Anthropol. 19, 489 (1935)) has made 
an extensive survey of the dental caries 
incidence in the wild and captive rhesus 
monkey. The percentage of the former 
with carious teeth was: 0 in the young, 2.1 
in the adult, and 13.7 in the aged. Among 
captive rhesus monkeys, the per cent 
frequency of caries was definitely greater: 
1.3, 9.7, and 23.1, respectively. B. G. 
Anderson and 8. 8. Arnim (Yale J. Biol. 
Med. 9, 443 (1937)) observed dental caries 
in only 3 of 76 rhesus monkeys, and M. 
KXnap (see ‘‘Dental Caries,” 2nd edition, 
p. 241, New York (1941)) stated that caries 
occurred in only 4 per cent of over 500 skulls 
of Netherlands-Indies monkeys. 

P. R. Howe (J. Am. Dent. Assn. 11, 
1149, 1161 (1924)) studied the effect of 
various deficient rations and of dietary 
carbohydrates upon the incidence of dental 
caries in the rhesus monkey. He observed 
that deficient diets which produced a disturb- 
ance in the calcium metabolism resulted in 
an increased caries activity. However the 


inclusion of large quantities of sugar or 
starches in the ration did not increase the 
caries susceptibility. Knap observed that 
dental caries could not be induced in the 
rhesus monkey by such specific diets as 
well cooked food, much sugar, much salt, 
nor by exclusion of sunlight. 

A survey by J. H. Shaw, C. A. Elvehjem, 
and P. H. Phillips (J. Dental Research 
24, 129 (1945)) indicates that the suscepti- 
bility to dental caries in the rhesus monkey 
may be higher under certain experimental 
conditions than has been reported previ- 
ously. The 138 monkeys studied in this 
survey had been maintained for periods 
varying from a few days to three years on 
various nutritionally adequate diets and on 
deficient modifications of the purified ration 
described by H. A. Waisman, A. F. Ras- 
mussen, C. A. Elvehjem, and P. F. Clark 
(J. Nutrition 26, 205 (1943)). This purified 
ration was composed of sucrose 73 per cent, 
casein 18 per cent, corn oil 3 per cent, cod 
liver oil 2 per cent, and salts 4 per cent, 
supplemented with adequate amounts of 
ascorbic acid, the crystalline members of 
the B-complex, and liver preparations, ex- 
cept where one or more essential nutrients 
were omitted in deficiency studies. The 
frequency of caries incidence increased with 
the length of time that the monkeys were 
maintained on these dietary regimens. Of 
the 11 monkeys which were on experiment 
for less than one and a half months none 
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had any carious lesions; however 8 of the 9 
monkeys which had been on experiment 
for between two and three years had some 
tooth decay. Carious lesions were observed 
in 51 of the 138 monkeys studied. In some 
of the vitamin deficiencies represented in 
these experiments, there appeared to be an 
earlier and higher incidence of carious 
lesions than in the monkeys on the complete 
rations, but there were insufficient numbers 
of monkeys in any group to warrant any 
definite conclusions. The most common 
regions of dental caries formation were the 
developmental fissures between the cusps 
of the first and second permanent molars. 
There were slightly more carious teeth in 
the upper jaws than in the lower. None of 
the skulls had as many nor as rapidly pro- 
gressing lesions as would be observed in 
rampant caries in man. 

These observations that there was a 
much higher incidence of dental caries in 
monkeys maintained on this type of purified 
diet than in monkeys maintained on natural 
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rations may mean the beginning of a new era 
in dental caries investigations. A multitude 
of variations in these purified rations could 
be made to study the relation of local and 
nutritional factors to the initiation and 
progress of dental caries. However it is 
obvious that an experimental period of at 
least two years would be necessary for 
studies of this type in the monkey, in com- 
parison with the much shorter assay period 
needed in the rodent. Another handicap 
would be the individual variation which is 
present in monkeys; this was illustrated in 
the paper by Shaw et al. where one of the 
9 monkeys which had been on experiment 
between two and three years was caries 
free. Probably the only solution to this 
variable would be the establishment of 
strains of known caries susceptibility by a 
careful breeding program. Above all the 
difficulties emerges the definite probability 
that a primate can be used for the 
systematic, experimental study of the causes 
and control of dental caries. 


NUTRIENTS FORMED BY INTESTINAL SYNTHESIS IN ANIMAL DIETS 


The phenomenon of refection or cop- 
rophagy, whereby animals obtain neces- 
sary nutrients through eating feces and 
thus resist the onset of deficiency diseases, 
has been studied extensively. The presence 
of several vitamins in the feces is due in 
large measure to their synthesis by intestinal 
bacteria. M. H. Roscoe (Biochem. J. 25, 
2056 (1931)) noted that feces from thiamine 
deficient rats were consumed in varying 
amounts up to 100 per cent, and permitted 
these animals to live for many weeks. 
Several later workers have shown that the 
nature of the diet, particularly its carbo- 
hydrate fraction, may influence the produc- 
tion of vitamins in the digestive tract. 

J. C. Hammond has conducted a series of 
experiments on the utilization of cow manure 
or dried rumen contents as a source of 
vitamins for chickens and turkeys (Poultry 


Sci. 21, 554 (1942); 23, 358, 471 (1943)). 
It was first believed that the growth response 
obtained was due to the high riboflavin 
content of the cow manure since the basal 
diet, rich in corn, contained only 920 
micrograms of riboflavin per pound. This 
contention seemed supported by the lack of 
growth response when a higher grade diet 
containing wheat, skim milk powder, alfalfa 
and soybean meal, and 2280 micrograms of 
riboflavin per pound, was supplemented with 
cow manure. Subsequent studies indicated 
however that the beneficial effects of cow 
manure were due to factors in addition to 
riboflavin. Cow manure appeared to be 
best tolerated when it was heated and 
dried before feeding. Heating at 80°C. or 
higher destroyed an androgenic substance 
in the manure, which if fed produced pre- 
cocious development of comb and wattles. 
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Furthermore, the destruction of bacteria 
in this treatment was considered desirable in 
order to safeguard against infection of the 
poultry. 

On a simple wartime chick diet composed 
chiefly of wheat and soybean meal, dried 
cow manure or rumen contents supplementa- 
tion at an 8 per cent level was superior to 
alfalfa meal additions. The beneficial 
effects of cow manure or rumen contents 
could be duplicated by 2 per cent sardine 
meal, although the two did not further 
enhance each other. It was concluded that 
all three materials contained a nutrient 
which was not supplied by the other in- 
gredients of the diet, and which was required 
for rapid growth and efficient feed utiliza- 
tion. From the results obtained, it would 
appear that the quality of the protein might 
be improved by these supplements. 

Studies of fecal contribution of vitamins 
to the diet have been made by C. P. Richter 
and K. K. Rice (Am. J. Physiol. 143, 344 
(1945)) who have employed the technic of 
self-selection. ‘Their purpose was to deter- 
mine the extent to which rats would eat 
feces, and whether feces fed ad libitum in 
this manner could replace other dietary 
sources of the vitamin B-complex. The 
rats had access to separate dishes of each 
of the following foodstuffs, which had been 
found to support normal growth when 
used in combination: dextrose, olive oil, 
vitamin free casein, dried brewers’ yeast 
or liver powder, cod liver oil, salts, and tap 
water. The yeast or liver were thus the 
only source of B-vitamins in the diet. In 
the experimental diets, yeast or liver were 
replaced by fresh feces collected from other 
animals maintained on a stock diet. Three 
series of experiments were carried out, in 
which the rats were maintained on a given 
diet for a period of thirty-eight to sixty-six 
days, then shifted to another diet, and again 
to a third, after a similar interval. The 
order of administration of these diets, 
differing only with regard to the supple- 
ments used (yeast, liver, or feces) was 


as follows: group I, yeast-feces-no supple- 
ment; group II, liver-feces-no supplement; 
group III, feces-yeast-no supplement. Four 
to 5 rats were included in each group. 
Complete records were made of the food 
consumption and growth of the animals. 
The results of the three experiments 
demonstrate the acceptability of feces for 
the rats. It is stated that the rats started 
to eat the feces at once, apparently in 
preference to liver powder and at least as 
readily as they ate yeast powder. Three to 
5 g. of feces were consumed per day, which 
is about one-fourth to one third of the entire 
weight of the diet. All the animals lost 
weight during the periods when no supple- 
ments were given, but showed normal growth 
rates when on liver, yeast, or feces sup- 
plementation. The relative intake of car- 
bohydrate, fat, and protein on the experi- 
mental diets equaled that on known 
adequate diets, indicating to the investi- 
gators that the feces diet contained ample 
amounts of the vitamin B-complex. 
Although the papers discussed in this 
review give ample evidence of the suitability 
of feces in animal diets, they are less valuable 
in furnishing quantitative data on vitamin 
production in the feces. It is impossible 
to tell from the self-selection studies whether 
the high consumption of feces was due to 
special preference by the rats, or whether 
the concentration of one or more nutrients 
was marginal or low, so that large quantities 
were required to meet the demands of the 
animal. Moreover, although vitamins are 
generally credited with being responsible 
for the nutritional value of feces, the possible 
action of other types of nutrients should 
be considered, as well as unknown factors 
such as those suggested by Hammond and 
by R. F. Light, L. J. Cracas, C. T. Olcott, 
and C.N. Frey (J. Nutrition 24, 427 (1942)). 
Since feces are largely elaborated by bacteria 
and yeasts, it seems reasonable to suppose 
that the proteins and other nitrogenous 
material present might be of quality com- 


-_—- 


ee — gare guetrgmerayarnte 


oe oe 


ee 








po 








\ eA TT ke 


~* 


SI 2 RY a BS 












rt i ee el ce et 


ee ee 


we 


2 eS ewe 


ee 














parable with that found in brewers’ yeast 
or feeding yeasts. It would appear desirable 
to extend the present experiments to include 
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quantitative studies of the make-up of fecal 
material, so that the performances described 
might be more critically evaluated. 


URINARY EXCRETION OF CALCIUM AND PHOSPHORUS FOLLOWING FRACTURE 


The metabolic changes which take place 
in convalescence have been the subject of 
considerable study. In an earlier review 
(Nutrition Reviews 3, 86 (1945)) the post- 
traumatic nitrogen deficit was discussed. 
It was pointed out that in healthy male 
patients with fractures a reaction is set up, 
in response to the trauma, which results 
in vigorous protein catabolism with losses 
of the nitrogenous portion of large amounts 
of body protein. This dynamic process 
seems to diminish progressively during 
normal convalescence and, interestingly 
enough, seems to be absent in cachectic 
persons. The process is little influenced by 
dietary intake and is unlike the reaction in 
starvation where the expenditure of endog- 
enous protein stores may be readily sus- 
pended by provision of either adequate 
protein or total calories. The evidence 
suggests that the catabolic process may be a 
useful one which only the poorly nourished 
are unable to accomplish. 

In a further study of patients of this sort 
J. E. Howard, W. Parson, and R. 8. Bigham 
(Bull. Johns Hopkins Hosp. T7, 291 (1945)) 
describe their observations on the urinary 
excretion of calcium and phosphorus in a 
group of 17 patients at bed rest with com- 
plete leg and partial body casts who had had 
fractures of one kind or another. Their 
study is of interest in relation to the pre- 
viously mentioned metabolic changes and 
are of practical significance because in the 
course of convalescence from skeletal in- 
juries urinary lithiasis is a frequent compli- 
cation. The subjects of the study were 
healthy males ranging from 14 to 64 years of 
age. All were in a good state of nutrition 
and manifested no abnormalities other than 


those associated with the skeletal injury 
for which they had been hospitalized. 

Following fracture there was a steady rise 
in the urinary content of calcium. Maximal 
urinary excretion of calcium was reached ap- 
proximately one month after injury and this 
peak excretion was maintained for an in- 
definite period thereafter, usually falling at 
the time the orthopedists allowed the pa- 
tients to begin mobilization but in some 
instances beginning to fall sixty or seventy 
days prior to mobilization. Although the 
quantity of calcium excreted by way of the 
urine varied from patient to patient in both 
the early period after fracture and during the 
fastigium phase, in every instance the pat- 
tern of rise to maximum excretion and subse- 
quent maintenance of this level were similar. 
In comparing the changes in calcium excre- 
tion with the protein catabolism it was noted 
that maximal excretion of calcium was 
reached, in every instance, at a time when 
the protein catabolism reaction had waned; 
that is, at the point where nitrogen equilib- 
rium was approximated with diets containing 
both calories and protein in amounts usually 
needed for nitrogen balance at ordinary bed 
rest without injury. In patients subjected 
to osteotomy a similar reciprocal relation- 
ship between the peak intensity of urinary 
excretion of calcium and the protein catab- 
olism reaction was observed. 

The calcium excretion was uninfluenced 
by the type of injury suffered, that is, 
whether the fracture was simple or com- 
pound; there was no regular relationship 
between the amount of calcium excreted in 
the urine and the age of the patients; no 
correlation could be found between the size 
of the individual and the magnitude of cal- 
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cium diuresis; nor was there any relation- 
ship between the amount of musculature and 
the urinary excretion. This last point was 
investigated because it is well known that 
individuals doing heavy muscular work have 
greater bone structure than those who take 
little exercise. A reduction in the amount of 
liquids taken had no significant influence 
on the total daily excretion of calcium; the 
administration of alkalies likewise had no 
effect. An increase in the dietary calcium 
with, at the same time, an increase in dietary 
phosphorus such as is obtained when cow’s 
milk is fed, resulted in a negligible and in- 
consistent rise in urinary calcium. Addition 
and subtraction of dietary calcium in the 
form of lactate was reflected in a somewhat 
greater change in the urinary excretion of 
calcium than when the dietary increments 
were in the form of milk. 

Urinary excretion of phosphorus reached 
its peak at the height of the protein break- 
down process and fell to a low point at the 
end of the period of nitrogen wastage. Co- 
incidental increases in the dietary calcium 
and phosphorus resulted in a consistent rise 
in urinary phosphorus. An increase in 
dietary calcium without coincidental in- 
crease in phosphorus produced a fall in 
urinary phosphorus excretion. An increase 
in dietary phosphorus without coincidental 
rise in dietary calcium caused arise in urinary 
phosphorus. Studies on the blood constit- 
uents of the patients convalescent from 
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fracture and osteotomy revealed no changes 
which were noteworthy. 

Interpretation of the relationship of these 
findings to one another and to the whole 
process of convalescence is, at the present 
time, largely speculative. The question is 
raised whether the pattern of urinary cal- 
cium excretion is related to rarefaction of 
the immobilized part and to the status of 
the blood supply to that part. If such is the 
case a plausible hypothesis would be as 
follows: The early hyperemia of the inflam- 
matory reaction about the fracture site may 
be a major reason that the urinary excretion 
of calcium is at first normal and only gradu- 
ally rises. The local inflammatory reaction 
following osteotomy is probably consider- 
ably smaller than after fracture and wanes 
much more rapidly, as perhaps reflected in 
the shorter and less vigorous protein catab- 
olism. Reflexes may be set up by the injury 
which, after the inflammatory hyperemia has 
passed, reduce the blood supply more than 
would immobilization in casts alone. It 
has been suggested that the reaction of in- 
creased protein catabolism is related closely 
to, if not initiated by, absorption of products 
of tissue necrosis (J. E. Howard, Arch. 
Surgery 50, 166 (1945)). The inverse rela- 
tionship between the nitrogen turnover and 
urinary excretion of calcium would suggest 
that the speed with which maximum calcium 
excretion is reached in an immobilized pa- 
tient is also partly dependent upon the 
degree of local trauma. 


EDEMA DURING INDUCED REMISSIONS IN MACROCYTIC ANEMIA 


From time to time it has been noted that 
a transitory edema of the lower extremities 
occurs in persons with Addisonian pernicious 
anemia or other macrocytic anemias during 
the phase of rapid regeneration of erythro- 
cytes induced by potent liver extracts. 
Such edema ordinarily is of short duration 
and clears up spontaneously during the 
further progress of the remission. It must 


be distinguished from edema which may ac- 
company the anemia as a complication pro- 
duced by any of a number of causes ranging 
from congestive heart failure to hypo- 
proteinemia. 

E. G. Holmes (Brit. Med. J. 2, 561 (1945)) 
has reported observations on a series of 38 
East African soldiers in the British Army 
who were suffering from macrocytic anemia. 
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Various signs and symptoms such as glossitis, 
jaundice, splenomegaly, diarrhea, 
edema with or without ascites, and absence 
of gastric hydrochloric acid after histamine, 
were found in a large proportion of the sub- 
jects. Lack of facilities in a field hospital 
prevented complete laboratory studies, but 
there can be no criticism of the adequacy 
of data upon which to establish the diag- 
nosis. A difficulty in the way of interpreta- 
tion is the multitude of complicating diseases 
affecting some of the patients. Ankylo- 
stomiasis and various pulmonary diseases 
were frequent and in a number of instances 
the latter seemed to precipitate or exacerbate 
the anemia. It is not likely that malaria 
or ankylostomiasis caused the anemia dis- 
cussed here since they regularly cause a 
microcytic hypochromic anemia. The mis- 
cellany of tropical diseases made it impos- 
sible to be sure that all the complications 
were connected with the anemia rather than 
with some earlier or concomitant disease. 
Since the time of occurrence of edema in 
Holmes’ patients suggests that it was related 
to therapy rather than to any complicating 
disorder, he canvassed the causes which 
have been advanced for it. Cardiac failure, 
which has been blamed by N. H. Fairley 
and G. C. Low (F. W. Price’s ‘Textbook of 
the Practice of Medicine,’ London (1939)) 
and other investigators for the edema in per- 
nicious anemia, was not responsible in 
Holmes’ cases because no other indication 
of heart failure remained at the time when 
peripheral edema developed. The specula- 
tion is raised as to whether the sudden 
hematopoietic stimulus caused by liver ex- 
tract exhausts the labile reserves of tissue 
protein and then calls on plasma protein. 
This might reduce plasma protein either by 
actual destruction or by conscripting all 
available amino acid for hemoglobin at the 
expense of plasma protein. Such a priority 
system obtains in the dog in which F.S. 
Robscheit-Robbins, L. L. Miller, and G. H. 
Whipple (J. Exp. Med. 77, 375 (1943)) have 
shown that when plasma protein and hemo- 
globin are reduced simultaneously, the new 
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protein formed most rapidly is hemoglobin. 
Suggestive evidence that this favored syn- 
thesis of hemoglobin explains the treatment- 
induced edema in macrocytic anemia exists 
in the study of T. Davies (Brit. Med. J.1, 45 
(1945)). According to this report, the 
edema during recovery was associated with 
low plasma protein and an_ inverted 
albumin:globulin ratio, and was cleared up 
following transfusions of plasma. 

The cases presented by Holmes and the 
data he was able to obtain in the field do not 
permit any final conclusions about the pos- 
sibility that rapid hematopoiesis causes edema 


during the progress of induced remission in - 


macrocytic anemia by shunting available 
amino acids into hemoglobin formation at 
the expense of plasma proteins. Neither 
the absolute level of albumin nor the 
albumin:globulin ratio could be used in 
every case to predict edema or explain its 
occurrence. What is needed is a carefully 
controlled series of observations on plasma 
protein fractions, preferably with measures 
of blood volume, and nitrogen balance 
studies during the various stages of im- 
provement following specific liver therapy. 
The hypothetical cause for the occurrence 
of edema during treatment of pernicious 
anemia or other macrocytic anemias has the 
support of animal experiment and is reason- 
able on theoretical grounds. 

One of the important contributions of 
Holmes’ report isthe emphasis on edema and 
ascites as benign complications of pernicious 
anemia during the stages of remission. 
Since the remission may occur “spontane- 
ously”’ during hospitalization without special 
note of recent improvement in diet and at a 
time when the anemia is no longer impres- 
sive, the mistaken diagnosis of cirrhosis or 
vitamin B-complex deficiency may be made 
as was true in this series of cases. 

Careful attention to hemoglobin and 
erythrocyte levels in patients presenting 
edema and anemia should call attention to 
this type of case more frequently, and the 
significance of the edema should receive 
further study. 
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TECHNICS FOR DETERMINING WHAT PEOPLE EAT 


In order to study the influence of diet on 
health it is necessary to determine what 
people eat. The technics which have been 
developed for this purpose have been criti- 
cally appraised by H. K. Stiebeling (Federa- 
tion Proceedings 4, 253 (1945)). As outlined 
by the author the methods commonly used 
in this country are (1) food habit inquiries, 
(2) determinations of nutrient intake of in- 
dividuals, and (3) studies of quantities of 
food commodities available for family con- 
sumption. Each method has its merits and 
each its disadvantages. The one to be em- 
ployed is determined by the primary purpose 
of the investigation. 

Food habit inquiries are conducted by re- 
cording the number of servings of all foods 
or of specified types of food eaten during a 
specified period such as a day, two days, or 
a week. Information is thus obtained as 
to whether certain important foods are eaten 
at all and if so, how often. Little informa- 
tion is obtained, however, as to the amount 
of any food or nutrient consumed and therein 
lies the great weakness of this type of study. 
Food habit inquiries are nevertheless of 
value as quick checks to uncover probable 
shortcomings in the diet. 

At the other extreme of accuracy are the 
quantitative studies of the intake of specific 
nutrients. In order to calculate the nu- 
trient intake of individuals, it is necessary to 
know the composition and the amounts of 
the foods consumed. The composition may 
be obtained from tables of average composi- 
tion or, more accurately, by analyses of 
individual foods or of blended composites 
each representing a meal or series of meals. 
The amounts of the various foods actually 
ingested are calculated from the weights of 
the foods served and the weights of any por- 
tions left uneaten. A study of this type is 
capable of giving accurate information as to 
the quantity of specific nutrients consumed. 
The main danger is that the subjects may 
modify their usual! eating patterns during 
the investigation either because of the 


mechanics of the study or to impress the 
investigator. Studies of nutrient intake 
have been used largely in determining 
dietary requirements of individuals or in 
analyzing diets served in institutions. The 
method has been successfully adapted, how- 
ever, for use in surveys. 

A study of the quantities of food commodi- 
ties available for family consumption may 
make use of family food accounts, family 
food records with mventories, or family food 
lists (estimates). Family food accounts are 
simply running reports of the food bought, 
produced, or eaten over long periods. Al- 
though valuable for some purposes, partici- 
pation is limited to families in which there is 
a member able and willing to keep accounts. 
Moreover, the account keeper frequently 
grows careless as the study progresses. 
Family food records with inventories consist 
of the tabulated weights of all food on hand 
at the beginning and end of the period of 
study, usually a week, plus a daily account 
of the weights of food brought into the home 
during this period. Valuable data are ob- 
tained in this way but the study is time- 
consuming. Family food lists (estimates) 
are verbal reports on the food consumed at 
home during a specified period. The reports 
are made from memory and weights or 
amounts are estimated. This method does 
not place too great a burden on participants 
and is considered to be sufficiently accurate 
for most large scale dietary studies, where 
averages for groups of families serve the 
particular purpose of the investigation. 

The information gained from large scale 
dietary surveys has made possible many 
special analyses. It has been possible for 
example to trace changes in dietary patterns 
with changes in income and to show that the 
consumption of protective foods increases 
with increased purchasing power. Data ob- 
tained from family food records with inven- 
tories indicated that in 1936, about one- 
fourth and in 1942 somewhat less than half 
of all families in the United States had diets 
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which met the National Research Council’s 
recommendations for riboflavin. Somewhat 
larger proportions of families in each year 
had diets which met the recommendations 
for calcium, thiamine, and ascorbic acid. 
Opinions may and do differ as to the 
interpretation of some of the information ob- 
tained from dietary surveys. This does not 
constitute an indictment of the surveys, 
however, but indicates the need of correlat- 
ing the data thus obtained with clinical and 
laboratory findings. As stated by C. G. 
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King (Federation Proceedings 4, 252 (1945)), 
“perhaps the most seriously needed type of 
related study in America is to find, through 
long periods of time, the degree of correlation 
that exists between the health records of 
individuals and their dietary, habits. In- 
formation of that kind would probably 
astound many of the nutritionists, even, and 
should provide powerful weapons with which 
to combat the widespread complacency and 
uncertainty regarding the real significance of 
our various food consumption practices.”’ 


DEVELOPMENTS IN PUBLIC HEALTH NUTRITION APPRAISAL 


The prevention of deficiency diseases and 
of malnutrition in general is an important 
public health problem. Nutrition education 
and methods for making food of high nutri- 
tive quality available to low income groups 
are valuable measures. It is difficult, how- 
ever, to formulate an adequate control or 
corrective program without an accurate 
knowledge of the existing deficiencies, their 
prevalence, and the population groups af- 
fected. Recurrent and regular appraisals of 
the nutritive state of our population on a 
public health scale are sorely needed. 

The task of appraising accurately the 
level of nutrition of our population as a 
whole is admittedly a difficult one. The 
tools at our disposal are dietary surveys and 
clinical and laboratory studies. All dietary 
surveys have indicated that the diets eaten 
by a large number of American people are 
below the standards of the National Research 
Council’s allowances recommended for spe- 
cific nutrients. Clinical investigations on 
a comparable scale remain to be made. 
Without such investigations accompanied by 
laboratory studies, our knowledge will re- 
main far from complete. The progress 


which has been made along these lines and 
plans for the future have been reported by 
W. Wilkins and W. H. Sebrell (Federation 
Proceedings 4, 258 (1945)). 

In May, 1941, the National Nutrition 


Conference recommended that diagnostic 
service in deficiency diseases be made avail- 
able to health departments and physicians. 
An officer of the United States Public Health 
Service, assigned to the Nutrition Division of 
the Office of Defense Health and Welfare 
Services, was charged with carrying out this 
recommendation. In the early phases of 
the work, the handicap of trying to prevent 
deficiency diseases without adequate knowl- 
edge of their prevalence or location was fully 
recognized. Soon after the Nutrition Divi- 
sion was transferred to the Nutrition Pro- 
grams Branch of War Food Administration, 
an experimental clinic was held, followed by 
four regional clinics. The purpose was to 
demonstrate the signs and symptoms of 
deficiency diseases, to discuss their preva- 
lence and to stimulate interest in their 
recognition, treatment, and _ prevention. 
These clinics aroused much interest, and 
numerous requests for similar demonstra- 
tions were received. To date sixty-six clinic 
demonstrations have been held in twenty- 
four states in all sections of the country. 
The greater part of the work connected 
with the clinic was done in each case before 
the actual demonstration. Preparations in- 
cluded the collection of limited diet records 
from groups of schoolchildren and inspection 
of these children for a few of the signs that 
have been associated with nutritional de- 
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ficiency diseases. Where time and facilities 
permitted, children showing signs suggestive 
of specific deficiencies were tested therapeuti- 
cally with the nutrient believed lacking. 
Laboratory work, including determinations 
of hemoglobjn and of plasma ascorbic acid, 
and x-rays of suspected cases of rickets were 
carried out whenever possible. Adult pa- 
tients as well as children selected by local 
health officers, physicians, and dentists were 
also examined. The meetings were kept 
small and informal with each county and 
city served by the clinic represented by 
people from several official and voluntary 
agenices. In presenting the clinic demon- 
strations there were statements in simple 
language concerning the purpose of the 
meeting, the importance of nutrition in rela- 
tion to health problems, and the relationship 
between soils, food production, and human 
nutrition. These were followed by the pres- 
entation of the patients who were seated 
as part of the audience. In discussing each 
case the shortcomings of the diet were em- 
phasized and specific recommendations for 
improvement were offered. 

Wilkins and Sebrell state: ‘In all areas, 
we have found a wealth of evidence suggest- 
ing deficiency disease. The evidence also 
suggests that deficiency disease is widespread 
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in schoolchildren in this country and there 
is serious need for more adequate health 
department service in the field of nutrition.”’ 
In addition to frank deficiencies such as 
scurvy, pellagra, and rickets the authors list 
some thirty-six signs often indicative of nu- 
tritional deficiencies. 

In plans for the future, emphasis has been 
placed on the study of conditions in greater 
detail and for longer periods of time. Funds 
have been made available to the United 
States Public Health Service to set up mobile 
units, each staffed by a medical officer, a 
nutritionist, a biochemist, and a nurse. An 
expanded and intensified program of nutri- 
tion appraisal will be carried on in coopera- 
tion with state and local health departments. 
The general approaches which are to be used 
are physical examinations, laboratory ex- 
aminations, histories, diet records, thera- 
peutic tests, and nutrition education. An 
essential part. of the work will be to assist 
the state health departments, and through 
them the local health departments, to work 
out plans for taking over the nutrition ap- 
praisal program after the mobile unit leaves. 
There can be no doubt that an accurate ap- 
praisal of the nutritional status of our popu- 
lation with correlated clinical, laboratory, and 
dietary findings would be of immense value. 


EFFECTS OF GLUCOASCORBIC ACID 


The growth of bacteria which require cer- 
tain of the water soluble vitamins can be 
inhibited by interfering with their nutrition 
through the addition of chemical compounds 
with structures analogous to the particular 
nutrient invdlved. In turn, this inhibition 
can be overcome by using higher concentra- 
tions of the specific nutrient. It is generally 
accepted that this effect results from the 
competition of compounds of similar chemi- 
cal structure for key positions in certain 
enzyme systems. 

These observations in bacterial nutrition 
have led D. W. Woolley and L. O. Krampitz 


(J. Exp. Med. 78, 333 (1943)) to investigate 
the application of the principle of competi- 
tive inhibition in the production of a nutri- 
tional deficiency in mammals. The produc- 
tion of scurvy by restriction of the ascorbic 
acid intake has been accomplished in only 
three species, namely, man, primates, and 
the guinea pig. While other species require 
ascorbic acid in their physiology, most of 
them synthesize it and therefore do not re- 
quire the vitamin in the diet. It occurred 
to Woolley and Krampitz that perhaps 
scurvy could be produced indirectly in these 
normally resistant species by feeding gluco- 
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ascorbic acid, an analogue of ascorbic acid, 
and that in susceptible species the deficiency 
might be made more acute by such a pro- 
cedure. Although it now appears that these 
expectations have not been realized, the ob- 
servations which have resulted from follow- 
ing this line of reasoning are worth noting. 

Mice and cotton rats receiving an ade- 
quate purified diet containing 10 per cent of 
glucoascorbic acid showed within a few days 
a failure to grow, diarrhea, and extensive 
hemorrhage on the chest, legs, tail, and 
gingiva—signs consistent with scurvy but 
not necessarily due to scurvy. Although 
ascorbic acid failed to prevent or cure the 
syndrome, and the authors did not establish 
the specific pathologic nature of the lesions, 
they were reluctant to abandon their original 
hypothesis and refer to the glucoascorbic 
effect as “related to scurvy.” This belief 
was strengthened when a subsequent ex- 
periment on guinea pigs was reported by 
D. W. Woolley (Federation Proceedings 3, 
97 (1944)) to show that in this species the 
lesions were preventable by small amounts of 
ascorbic acid. 

An observation pertinent to the problem 
made by Woolley and Krampitz, but which 
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seems to have escaped the consideration it 
deserved, was that small amounts of natural 
foods were effective in preventing the gluco- 
ascorbic acid effect. Another laboratory has 
recently added information on this point. 
S. Banerjee and C. A. Elvehjem (Proc. Soc. 
Exp. Biol. Med. 60, 4 (1945)) have found 
that the inclusion of a small amount (2 per 
cent) of liver powder in the diet of either 
rats or guinea pigs receiving glucoascorbic 
acid entirely prevents the development of 
the syndrome and that such animals grow 
well. They were unable to confirm the ob- 
servations of Woolley that ascorbic acid 
counteracted the effect in guinea pigs. 
These investigators suggest that the gluco- 
ascorbic acid exerts its effect not as an 
antivitamin C but through depriving the 
animal of some dietary factor which is nor- 


mally supplied by the intestinal flora and 
which is present in the liver. It is evident 
that further work will be required to estab- 
lish this hypothesis. As far as the relation 
of the observed hemorrhagic lesions to 
scurvy is concerned, a microscopic examina- 
tion of the lesions would undoubtedly help 
to clarify this question. 


NITROGEN METABOLISM IN TYPHUS FEVER 


Recent interest in the metabolism of pro- 
tein, amino acids, and nitrogen in surgical 


operations, burns, and infections is reflected | 


in the number of reports appearing in the 
medical literature. Some aspects of the 
problem have been reviewed previously (Nu- 
trition Reviews 3, 86 (1945)). A report by 
members of the United States of America 
Typhus Commission (A. Yeomans et al., 
Ann. Int. Med. 23, 711 (1945)) deals with 
the problem of nitrogen metabolism from a 
slightly different point of view. They dis- 
cussed 64 patients with typhus fever, many 
of whom exhibited varying degrees of nitro- 
gen retention in the blood. It has long been 
established that infections and fever, espe- 


cially when protracted, are likely to be 
associated with protein catabolism as mani- 
fested by high levels of urinary nitrogen with 
or without high blood nitrogen (C. Murchi- 
son, ‘Treatise on the Continued Fevers of 
Great Britain,’ London (1862); P. A. Shaffer 
and W. Coleman, Arch. Int. Med. 4, 538 
(1909)). There is some evidence that fever 
per se is not responsible (G. Graham and 
E. P. Poulton, Quart. J. Med. 6, 82 (1912)). 
The exact pathogenesis has never been es- 
tablished and it is not known whether the 
process is beneficial and serves some obscure 
function, or whether it is harmful and should 
be prevented or corrected. 

The study of Yeomans and associates has 
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focused attention on possible harm resulting 
from failure of the patient to excrete the ac- 
cumulated nitrogen in the urine. During 
1943 and 1944 in the Cairo Fever Hospital 
they observed 159 cases of typhus fever in 
Egyptian males, chiefly in the 21 to 35 year 
age groups, of whom 64 unvaccinated sub- 
jects given only supportive treatment were 
investigated. Blood nonprotein nitrogen 
values of 45 mg. per 100 ml. or higher were 
taken to indicate nitrogen retention. Fifty- 
two per cent of the patients developed nitro- 
gen retention during the course of the 
disease. It was not restricted to the older 
age groups, but was in itself a sign of poor 
prognosis. The greater the retention the 
more probable was a fatal outcome. In 
many cases the onset of azotemia coincided 
with a fall in actual blood pressure though 
the average daily reading was the same in 
patients with or without nitrogen retention. 
In many instances the development of nitro- 
gen retention was associated with a decrease 
in specific gravity and total output of urine. 
There was evidence that dehydration was 
not a factor in initiating nitrogen retention, 
but once it had begun dehydration tended 
to make it more severe. In the generalized 
damage created by the rickettsias the kid- 
neys suffered but there was no conclusive 
indication that acute nephritis was the 
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primary cause of the azotemia. Hypo- 
chloremia was not specifically implicated. 
“Azotemia appeared to be closely associated 
with excessive destruction of body protein 
and increased nitrogen excretion, with de- 
hydration and a reduced output of urine in 
the presence of normal kidney function, and 
in severe cases with a sudden rapid fall in 
blood pressure associated with evidence of 
renal insufficiency.”’ 

Since the daily diet consisted of water, 
sweetened fruit juice, and 600 to 1000 ml. 
of milk during the febrile stages it is obvious 
that the major source of nitrogen must have 
been the endogenous metabolism of body 
protein. This is confirmed by the weight 
loss of 15 to 30 pounds in men already lean 
and without excess fat. 

There is of course much evidence that 
neglect of proper feeding and hydration 
leads to serious and often fatal consequences 
in protracted fevers. While attention has 
been focused on proteins, various vitamins 
may also be taken in such small quantities 
that a deficiency state may be precipitated 
by a febrile disease (W. B. Bean, T. D. 
Spies, and M. A. Blankenhorn, Medicine 
23, 1 (1944)). It is more generally recog- 
nized that a high intake of calories is logical 
in the presence of the increased metabolic 
demands associated with fevers. 


URINARY COPROPORPHYRIN IN NONALCOHOLIC PELLAGRINS 


In the search for a simple diagnostic pro- 
cedure for pellagra, examination of the urine 
for abnormal elements or an increased con- 
centration of normal ones has been tried by 
a number Of investigators. As long ago as 
1909, W. Hausmann (Wien. klin. Wehnschr. 
22, 1820 (1909)) under the impression that 
a photosensitizing effect was responsible, 
suggested that the skin lesions of pellagra 
might be caused by an accumulation of 
porphyrins. Indole, indican, and various re- 
lated compounds occurred in large quantities 


in the urine of some persons with pellagra 
(J. F. Siler and H. J. Nichols, Tr. Nat. 
Pellagra Congress 1, 53 (1909)). This find- 
ing has been interpreted as signifying an 
increase in intestinal putrefaction. A great 
deal of confusion has arisen as a result of the 
interpretation given by W. Beckh, P. 
Ellinger, and T. D. Spies (Quart. J. Med. 
6, (N.S.), 305 (1937)) to the results of their 
study of urinary pigments and chromogens 
in a group of pellagrins, most of whom de- 
veloped pellagra as a consequence of 








a: 





i ee ee 








— 


= 


pa Ne 


= 
a 


aa Seg 


eal 





APPLING wiht P» 








nn ey Se le cree ee tare 


Nee at tb he BOP ale aera OG Oat AB Nee Alin, 00 hen fle gg 0 Ni il PT gat Say 








126 NUTRITION REVIEWS 


alcoholism. These workers assumed that 
the compound revealed by their technic was 
a porphyrin and they further believed that 
its presence was highly suggestive of the 
diagnosis of pellagra, that its concentration 
indicated the severity of the disease, and 
that its changes reflected clinical changes. 
Although the studies of C. J. Watson (Proc. 
Soc. Exp. Biol. Med. 39, 514 (1938); 41, 
591 (1939); and. A. P. Meiklejohn and R. 
Kark (New Engl. J. Med. 221, 519 (1939); 
see also Nutrition Reviews 1, 429 (1943)) 
demonstrated that the so-called B.E.S. test 
was not specific and probably indicated the 
presence of urorosein or indole acetic acid, 
the test is still recommended in some labora- 
tory manuals. In view of the recent work 
indicating some connection between trypto- 
phane and nicotinic acid in the etiology of 
pellagra and blacktongue (Ibid. 3, 267 
(1945)), a future study of indole acetic acid 
which is closely related to tryptophane in 
structure might be of some importance in 
elucidating the mechanism of dual deficiency. 

Though there has been general condemna- 
tion of the B.E.S. test it is surprising that 
it is still referred to by some as though it 
were of diagnostic value. While specificity 
is no longer claimed, the test can hardly be 
said to be diagnostic for ‘‘porphyrin-like 
compounds.” The definitive work of C. J. 
Watson and J. A. Layne (Ann. Int. Med. 19, 
183 (1943)) has been discussed in the past 
(Nutrition Reviews 1, 429 (1943)). Further 
confirmation of their criticism of the B.E.S. 
test for porphyrins and of their evidence 
associating a high level of urinary copro- 
porphyrin with disease of the liver has been 
brought forward by C. Rimington and Z. A. 
Leitner (Lancet II, 494 (1945)). These 


workers have reported their experience with 
23 patients with various degrees of pellagra, 
Korsakow’s syndrome, and beriberi. The 
twenty-four hour specimen of urine was col- 
lected and the ether soluble portion was ex- 
An aliquot was tested for por- 


tracted. 
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phyrins by the fluorometric method of C. 
Rimington (Proc. Roy. Soc. Med. 32, 1268 
(1939); Biochem. J. 37, 443 (1943)). They 
used the upper limit of normal excretion sug- 
gested by Meiklejohn and Kark (loc. cit.) 
of 90 micrograms in twenty-four hours, 
although K. Dobriner, W. H. Strain, and 
S. A. Localio (Proc. Soc. Exp. Biol. Med. 
36, 752 (1937); 38, 748 (1938)) placed the 
upper limit of normal at 120 micrograms. 
The diagnosis of pellagra was substantiated 
in the 15 cases reported by Rimington and 
Leitner by the prompt response of each 
following the administration of nicotinic 
acid. Initial determinations of porphyrin 
excretion were made before any specific 
therapy was instituted. In only two in- 
stances were more than 100 micrograms of 
porphyrin excreted in twenty-four hours; 
in one case a septic complication was present 
and in the other presumptive evidence of 
hepatic damage was found in the high level 
of excretion of urobilinogen in the urine. 
In none of these cases was the administration 
of nicotinic acid followed by a reduction in 
the level of urinary porphyrin excretion. In 
2 of 7 cases of Korsakow’s syndrome a high 
level of urinary porphyrin, 135 and 149 
micrograms, was found in the twenty-four 
hour specimen, though the significance of 
this finding was not discussed. 

One of the reasons for confusion about the 
significance of the test is found in the ‘‘rela- 
tive frequency with which an increased 
amount of urinary coproporphyrin has been 
reliably reported in cases cf pellagra plus 
aleoholism.’’ This led Rimington and Leit- 
ner to suspect that deficient diet plus 
some toxic factor might damage the liver in 
certain pellagrins and give rise te porphyri- 
nuria. Whatever the cause, this work, along 
with the other investigations cited, should 
remove any shadow of doubt that the excre- 
tion of large amounts of coproporphyrin in 
the urine is of specific importance in the diag- 
nosis of pellagra. 
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NOTES 


Eggplant as a Decholesterolizing Agent 


Recent advances in the science of nutrition 
have come largely in the field of single nutri- 
ents. The influence of foods, particularly 
in the plant kingdom, upon various bodily 
functions in health and disease has received 
secant attention of late. Such influences 
underlie the notable contribution of folk 
medicine to the art and science of medical 
therapy as exemplified by quinine and digi- 
talis. Tradition has its brain foods and 
enhancers of potency and fertility. Many 
of the herbals and empirics of antiquity have 
been forgotten, but there has been no 
systematic analysis of physiologic and 
pharmacologic properties of ordinary foods, 
though harmful and dangerous effects have 
been investigated by allergists and toxicolo- 
gists. Effects of many foods on alimen- 
tary function are commonplace knowledge. 
Therefore one notes with interest a study by 
A. H. Roffo (Bol. Inst. Med. Exper. 20, 515 
(1943)) on the effect of the ingestion of egg- 
plant upon blood cholesterol. The leaves or 
fruit were given as food or as a dry powder to 
rabbit and human subjects and an extract 
was injected subcutaneously into rabbits 
and intramuscularly in man. Varying de- 
grees of fall in blood cholesterol in some cases 
amounting to 50 per cent were noted. A 
general improvement in health was reported. 

Experiments upon dogs led Roffo to inter- 
pret his results as a manifestation of an in- 
creased elimination of cholesterol in bile and 
a stimulation of interhepatic cholesterol 
metabolism. This in turn was attributed to 
certain magnesium and potassium salts said 
to be contained in eggplant. It would have 
been of interest to have a parallel series of 
experiments with such salts to see whether 
the same phenomena occurred as those fol- 
lowing use of eggplant or its extracts. It 
is nat possible to evaluate the author’s in- 
terpretation of his results on the basis of data 
presented in his report. The advocacy of 


eggplant as an agent to reduce cholesterol 
because active carcinogenic agents have a 
molecular structure related to cholesterol 
seems unjustified by any evidence produced 
to date. 

While this investigation is of interest be- 
cause of the speculations it arouses, further 
work must be done to justify the interpreta- 
tion given and the deductions drawn. If a 
causal relationship was known to exist be- 
tween high blood cholesterol and cancer, 
intensive study would be imperative. 


Choline Chloride in Treatment of Infectious 
Hepatitis 

Since choline is a powerful lipotropic 
agent, reduces the cirrhosis which follows a 
high fat diet in animals (F. 8. Daft, W. H. 
Sebrell, and R. D. Lillie, Proc. Soc. Exp. 
Biol. Med. 80, 1 (1942)), and may be of value 
in the therapy of human cirrhosis (Nutrition 
Reviews 3, 158 (1944)) it is natural that it be 
given a trial in hepatic disease of infectious 
origin as well as in disease resulting from 
metabolic disturbances. It might be sus- 
pected that choline would reduce the extent 
or degree of the hepatic lesion in infectious 
hepatitis or facilitate repair and thus ac- 
celerate clinicalrecovery. Failureto findany 
therapeutic virtue of choline in treatment of 
infectious hepatitis in the British Army in 
the Middle East was reported by J. 8. Rich- 
ardson and W. 8. Suffern (Brit. Med. J. 2, 
156 (1945)). Alternate patients in a series 
of 32 who were observed and hospitalized 
early in the course of the disease were given 
1.5 g. of choline chloride daily as a supple- 
ment to a low-fat high-carbohydrate diet to 
which vitamins A and D were added as well 
as vitamin K in 21 cases. A detailed bio- 
chemical study was not possible under the 
circumstances, but observations on serum 
bilirubin and bile in the urine, in addition to 
careful studies of the clinical course failed to 
demonstrate any significant benefit conferred 
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by choline therapy. While a larger series 
must be treated and perhaps larger doses 
employed before choline is discarded the 
testimony of this report is an indication that 
it will not prove of value. 


Pellagra in a Morphine Addict 


Isolated case reports of pellagra from 
regions where it is not endemic usually fall 
into the class of conditioned or secondary 
pellagra (W. B. Bean, T. D. Spies, and M. A. 
Blankenhorn, Medicine 23, 1 (1944)). An 
occasional case secondary to habituation to 
various narcotics or sedatives has aroused 
interest in the possibility that the drugs 
themselves give rise to some derangement in 
enzyme systems mediating tissue respiration. 
The other cause ordinarily suggested is the 
quantitative and qualitative decrease in in- 
gestion of protective foods. 

C. Comerford and B. H. Kirman (Brit. 
Med. J. 2, 44 (1945)) have reported a case of 
pellagra secondary to morphine addiction. 
In this instance the evidence suggested that 
reduced food intake was the underlying 
cause. The simultaneous occurrence of 
anemia, peripheral neuropathy, and edema 
indicated that the deficiency was not con- 
fined to a single vitamin fraction, but was of 
mixed type, which is almost invariably true 
of any except induced deficiency disease. 
There is no indication that pyridoxine de- 
ficiency gives rise to anemia in man, as sug- 
gested by these authors, and the response to 
iron and liver extract suggests that the cause 
was dietary in origin. From the type of 
anemia it is most probable that it should be 
classified as resulting from an extrinsic factor 
deficiency. Since the patient had a relapse 
while subsisting on a poor diet without 
taking morphine the primary role of diet 
seems probable although, as the authors 
state, the relapse might have resulted from 
inadequate diet, while the initial disorder 
resulted from some specific effect of mor- 
phine upon the respiratory enzyme system. 

This report illustrates the value and 
limitations of recording the isolated case. 
It focuses attention upon a poorly under- 
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stood relationship between addiction to 
narcotics and subsequent development of 
deficiency disease. It is improbable that 
further elucidation of mechanisms will occur 
until a carefully controlled clinieal experi- 
ment is set up in which the part played by 
diet can be separated from the still hypo- 
thetical influence of narcotics upon humoral 
phases of respiration in human beings. 


Rice and Prosperity in China 


While it is true that flood and famine 
cause undernourishment and even frank 
starvation in the interior of China, the re- 
sults of a study in Hong Kong led to the 
conclusion (L. Fehily, Brit. Med. J. 2, 468 
(1945)) that migrants from the hinterland 
were in better condition than many classes of 
city residents. Hong Kong, an atypical 
Chinese city, enjoyed relative prosperity 
before the Japanese invasion, yet the mor- 
tality rate was twice that of Peiping. In 
searching for a reason for this extreme differ- 
ence, it was observed that the Chinese in 
Hong Kong consumed larger quantities of 
machine milled rice of low extraction because 
of better keeping qualities, while in other 
regions millet, maize, soybean flour, and 
lightly milled wheat and rice were the 
staples. Hence it was believed that the high 
incidence of respiratory disease and beriberi, 
which were the principal causes of death 
(the latter particularly evident in infants), 
were in large part due to poor nutrition. 
Strengthening this belief was the fact that 
during the occupation, prisoners of war and 
civilian internees who were supplied this 
long stored highly milled rice, developed 
beriberi within three months. 

One of the anomalies of the rice problem 
in China has been that as the economic 
status of the laboring classes improved, they 
consumed more and more of the ‘‘best”’ rice, 
i.e. the more highly milled. As even in this 
country, unless education can effect a radical 
change in dietary habits, improved methods 
of processing to retain nutrients should be 
instituted, or enrichment programs should 
be started. 
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_. THE NUTRITION FOUNDATION 
The Nutrition Foundation was organized by manufacturers of the food industry to carry 

out @ program of public service. 

The purposes of the Foundation are: 


1. The development of a comprehensive program of fundamental research, providing basic information 
in the science of nutrition. 


2. The development of an educational program to facilitate the widest possible‘usage of what is known 
in the science of nutrition. 

The Foundation functions chiefly through grants in support of fundamental research 
to universities having strong graduate schools in the natural sciences, or to medical centers 
where there are opportunities for outstanding research. 

The grants approved to date include: 
. Studies of the human requirements of specific nutrients; 
. Studies of the origins and functions of individual nutrients in living cells; 
. Studies of maternal and infant nutrition; 
. Studies of public health problems in nutrition; 
. Projects relating to education and professional training; 
. Nutrition studies related directly to the war. ; 
The Board of Trustees is the governing body of the Foundation. It determines its 
administration, éstablishes its policies, governs its conduct, expends its funds, and in all 
ways manages its affairs. 

The Board shall at all times include representatives of the general public to assure its 

public character, and it shall be organized to secure its public conduct. 
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The publication of NUTRITION REVIEWS has been undertaken to enable pro- 
fessionally trained people to keep abreast of current progress, and to have available 
an unbiased, authoritative review of the current, research literature in the science 
of nutrition. 

The Editorial Staff has been carefully selected so that the publication will merit 
in reasonable degree, the confidence of the medical profession and others who work 
directly with the public in the field of nutrition. The service provided by the 
publication is distinct from that of an abstract journal, a review for laymen, or 
an extensive scientific review. Since the reviews as originally prepared by a 
member of the Editorial Staff are frequently modified by special referees and may 
be further modified by the Editorial Office in preparing final copy for the press, 
the Editorial Committee feels that it is preferable not to affix the names of Edi- 
torial Staff members to individual reviews. There is thus a high degree of group 
responsibility on the part of the Editor and Assistant Editors. 

Signed articles do not necessarily represent the opinion of the Editorial Staff. 


